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Report of the Secretary of the Smithsonian 
Institution 

LEONARD CARMICHAEL 

For Uie Y&ar Ended June 30^ 1953 

T& ik^ Board of Beffenta of the Smlthfionian fnsliiutioTii 

Gentleman : I have the honor to snbniit a report dioifitig the activi- 
tira and condition of the Smithsonian Institution and its branchea 
for the Bscvil year which ended on June 30^ X953. 

GENERAL STATEMENT 

My duties as the seventh Secretary of the Smithsonian Institution 
wore assumed on January 2^ 1953. ThiiSj during approximately half 
the year covered by tlie present report the Institution was under the 
able direction of its eminent former Secretary^ Dr. Aleianfler Wet- 
more. Detailed statements oovering the work of the several bureaus 
and divieiona of the Smithsonian during the full year are presented 
elsewhere in this reports 

1 should like first to express my deep appreciation to the Honorable 
Fred M* Vinsoni Chancellor of the Snuthscnian Institutioni to the 
chairman of our executive committee^ and individually to our i^gen^ 
all of whom have most unselfishly performed many sorvices essential 
to the effective operation and progr^ of the Institution during the 
year covenKi by t}>ia reports I wish also to thank Dr. Wetmore for 
the great assistance he has given me as his successor, and the entire 
Smithsonian staff for the cooperation they have extended to me as 
the new occupant of the office of Secretary. 

The Smithsonian has many pressing needs and unsolved problema, 
but it is fortunate in possessing a staff that ia in an outstanding degree 
profesaionally qualified and is superlatively loyal to the best interests 
of the Institution. Many former employees, some long retired, return 
regularly to carry on research aud foUow the progress of the Institu¬ 
tion with keen interest In a strikmg way present and past ^ff 
bars correctly feel that they truly belong to the old and distinguish^ 
Smithsonian family. In this respect and in many others I find the 

Institution slmUar to a great university^ . ^ . 

The Smithsonian is unique because it is the Nation a principal re¬ 
search oButer in a number of basic scientific and cultural fiel^- 
cause of its unequaled natural-science collections, which contain a vo^ 
number of “type specimens," it ia a contimiing repository of standards 
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for much work in biology nnd geology. In its coUections of history 
imd technology, of aTiation, nnd of the fine arts tho Smithsonian li&s 
speoiftl distinctions and responsibilities in maintaining a proper and 
complete record of our national achieTentents and of preserving in 
trust for the Nation viiluable gifts from its citizens. Its expeditions 
and researches in anthropology in our own and other American coun¬ 
tries have brought to light much of the past that was liidden and have 
preserved much tlmt would other wise have been lost. Its researches in 
Mlar mdintion continue to be a principal source of special information 
in a field of growing practical importance. Its library of more than a 
million and a half titles is one of the world’s great repositories of 
published scientific information and by far the greatest in the Western 
Hemisphere. Through its estensive publication program, its inter¬ 
national exchange service for scientific literature, its museum exhibits 
and traveling eshibitione, and in the answering of thousands of indi¬ 
vidual inquiries yearly the Smithsonian is surely a world center not 
only for tlie increase of knowledge but for tile proper diffusion of 
exact iriforjiiatinn. 


In some ways, tliia meana that the Smithsonian may be thought of 
as a living encyclopedia that is always being kept up to date. Bo- 
search workers connected with industrial development as well as 
sdentific investigators all over the country continually cal] upon onr 
expanding collections and records for the identification and descrip¬ 
tion of plants, animals, minerals, and unknown or puzzling objects of 
htunan worbnanship, especially works of art, and for infonniition 
pert,iming to our other fields of scholarly interest. 

In thKe fim raontlis of my service as'Secretary it has become dear 
to me that the Smithsonian has, tlii-ough its more than a century of 
servire, won a special place in the hearts and minds of American citi¬ 
zens from the Atlantic to tiie Pacific. Taking ail our buildinra to¬ 
gether, more tlmri 8,200,000 visitors entered our various halls last 
year. It is reported at the USO information desk in Washington’s 
Union Stetion that D out of 10 meml^rs of the Armed Forces inquire 
for the Smithsonian Institution. A GaHup poU of last summer, at¬ 
tempting to sample the opinion of the estimated 3S million adult 
Ameneans who have visited Washington at least once, indicated that 
except for the Capitol and the Wliite House, tlie Smithsonian Insti- 

- W i^iteresting thing for a visitor to see 

m Wajington. Car and bus loads of individuals &om the Pacific 
Coast States and from every other part of the Nation come day after 
day to the SmitWman. These visitora are of all ages. Many of 
them are impre^onahle high-school seniors on what may well be their 

wdth th^e SrJmfin upon everyone connected 
with the Smithsoniaii Institution that our exhibits must be preoared 

in such a way that they will moat effectively tell these eagerand 
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earnest Tisitors the storj oi Ajnerica's national Mstoi^ and of the 
rise of the industrial and scientific greatness of America. These fu¬ 
ture leaders of our Kation cannot hdp being wiser in all that they 
do concerning onr country if they see )ii our halls csamples of the 
ingenious productions of the great inventors and leaders of the past. 
The very fact that other countries of the world in recent years have 
voiced their pride in their eminent inventors indicates Bomething 
of the importance of emphasizing America'a gisat itiventive contri¬ 
butions of human society in building our own Nation’s morale. 

This year certain facta were presented to the Congress concerning 
tlio fundamental needs of the Smithsonian Institution. Without ex¬ 
ception, the press comments on these statements from all parts of tlie 
country agreed tliat the Smithsonian has a significant place in our 
Nation’s life and that its work should be adequately supported. 

The history of the Smithsonian makes clear how the present finan¬ 
cial situation of tlie Institution has arisen. Almost aU our endow¬ 
ments were given for various specific purposes. Thereforcj little of 
the income from the invested funds of the Institution is available for 
alteration or growtli from year to year. In tliis connection^ it is a 
pleasure to report tliat a few small funds from bequests have come 
to the Smithsonian during the current year. Those whu are con- 
nccted with the administration of tlie Smithsonian are delighted at 
any time to discuss with prospective donors the means by which their 
gifts rjiTt support the general work of the Institution, 

The bureaus of the Smithsonian which are financed in varying 
degrees by congressional appropriations have derclopcd through the 
years in an uneven way. In general, it may be said of the contirmi^ 
activities of the Institution that instead of expanding in ^ " 
years, which have seen so much growth in many activities of the Fed¬ 
eral Government, the Smithsonian has financially remained ^tic or 
even in some respects has retrogressed, A comparison of the situation 
in lOSd and in tlie present year is Ltluminating. In the period since 
iDSi the national collections in charge of the Smithsonian have in¬ 
creased 130 percent. Tlie number of visitors to our 6 cslubition 
buildings on the Mull have increased by more than 160 peiccnt and 
our correspondence in answering scientific and other questions has 

grown eeveral times that amount. 

In spite of tliis growth in work load, the total number of man¬ 
hours per week available at the Smitlisonian has actually decreased 
during the past 20 years. In cash, the appropriations for funettons 
other than personnel is $11,000 less than it was m 193^ -pus means 
that in purthasiBg power tlie Smithsonian has had Jl® funds cut more 

than in half during diia period, 

The Honorable Charles B. Jonas, Member of Congress from North 
Carolina, in a published news report to his constituents this year com- 
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paring our national espenditures for military affairs with those at 
the boiithsonian, said in part, “So there are two of our outstanding 
national collections—the study at the Smithsonian of man’s construc¬ 
tive progress, and the study at Aberdeen of man’s destructive prog- 
leas. In both cases we can marvel at and feel proud of American 
ingenuity and energy , . , But at Aberdeen, there is mixed with 
our pride a certain sadness and shame that American thought and 
uealtl) must of necessity be spent on a collection of terrible weapons 
to use against otlier men. Billions for war, pennies for cultural life 
• . . what a tragic ariungenieiit of Recounts.” 

The Smithsonian is not an “inflated agency,” but rather one that 
in re^nt decades has not been {lermitted to perform for the citizens 
of this country its many basic functions aa well as it would have been 
able to do if it liad been given more financial support. During this 
time, however, tbe loyal but numerically declining staff of the Insti- 
lution has carried on approximately l&O percent more work than was 
re<juired of their more numerous predecessors. 

All who are interested in the welfare of the Smithsonian must, 
therefore, it seems, tw prepared to explain its unique and fundamental 
place m American life to all responsible individuals, both inside and 
outside our Govermnent, who can assist in its development I am 
happy to report that appropriations made to the Smithsonian for 
the fiscal year 1054 will allow the Institution to take some first steps 
m the long-overdue rehabilitation of its exhibitions and in the needed 
renovations of certain of its buildings. Funds to continue modem- 
ization and ^novation will be most urgently needed in the succeeding 
years In the near future plans must also be made for new buildincs 
to relieve the now almost intolerable overcrowding of our present 
sttQcttires, ^ 


In its basic charter tbe Smithsonian was established, as Smithson 
Its wise donor directed, to provide for “the increase and diffusion 
of knowlrfge among men.” The importance of these functions in the 
welfare of a nation becomes more clear with each passing year. Can 
anyone doubt that the sensible and conatructiTe growth of our free 
ii^itutiona is based upon a dear knowledge by moat of our citizens 

” ^ achievements and activities 

posible r Our Anaerican conception of social progress is based on a 
realization that advancement is founded on a willingness to take 
advantage of improvements in the existing way of doing things We 
I! to liave here the destructive and self-defeating chaos 

pr^uced by revoliitionaty uplieavals. We must thus insure as wide 
a diasemination p^ble of a knowledge of the past achiovements 
of our hatioii and of its natural resources. 

hJ‘ Smithsonian that wliat has 

been called the Ko. I Museum Item of America,” the great flag Fran- 
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cis Scott Key watched ns he wrote the “Star-SpaDgled Banner," is 
proudly di^layed in our halls. In this dangerous time of the world’s 
history, when free institutions continue to he challenged by totalitarian 
ideologies, a true knowledge on the pert of our citiseus of the story 
of our country’s rise to preeminence is important. This amazing na¬ 
tional growth is illustrated in many Smithsonian exhibits. Thus the 
honored old Smithsonian Institution provides today one of the means 
by which a forward-looking American can pass on to new generations 
a true undcmtanding of our free heritage as a society that stands 
for liberty under law. 


THE ESTABUSmtENT 

The Smithsonian Institution was created by act of Congress m 
1846, in accordance with the terms of the will of James Smithson, of 
England, who in 1826 bequeathed his property to the United States 
of America **to found at Washington, under the name of the Smith¬ 
sonian Institution, an eslablishraent for the increase and diffusion of 
knowledge among men." In receiving the property and accepting 
tile trust, Congress detemimed that tiie Federal Government was 
without authority to administer the trust directly, and, therefore, 
constituted an ^establishment" whoso statutory members are “the 
President, the Vice President, the Chief Justice, and the heads of tho 
executive departments.” 


THE BOARD OF REGENTS 

The Institution suffered a groat loss during the year in the death 
of two of its most valued regents. Eugene E. Cox, member from the 
House of Representatives, died on Dccciober 24,1952, and to fill 
vacancy created the Speaker of tiie House appointed Representative 
Leroy Johnson, of California, to serve until the fourth Wednesday in 
December in the second year succeeding his appointment. The death 
of Harvey N. Davis, which occurred on December 3, 1052, created a 
vacancy in the cl as of citizen regents, but this had not been filled at 

the end of the year. , , ^ 

When the opposite political party becomes the maionty party, it 
is required that one of the members of tiie Board i^ign. Senator 
Walter F. George, therefore, submitted his resignation to the pee 
President since ho was the most recent Democrat to be appointed to 
the Board of Regents. This vaconcy was filled by the apimintment 
of Senator Robert A. Taft, of Ohio, on Harch 0,1053- 

On January 20, 1953, Vico President RichardSixon bec^e on M 
officio member of the Board to succeed the Honorable Alben W. 

Burkley* 
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The roll of regents at the closa of the present fiscal year vas as 
foUows: Oitef Justice of the United States Fred M. Vinson, Ghati- 
cellor; Vice President fiichard Ifixon; members from the Senate; 
Clinton P. Anderson, Lererett Saltanstal], Bobert A. Taft; members 
from the House of Kepresentatives; Clarence Cannon, Leroy John¬ 
son, John IL Vorya; oitizen members; Vannevar Busli, Arthur H. 
Compton, Robert V. Fleming, and Jerome C. Hnnsaker. 

On the evening of January 15,1953, preceding the annual meeting, 
an informal dinner meeting of the Board was held in the main iiall of 
the Smithsonian Institution, with the Cliancellor, Chief Justice Vinson, 
presiding. This followed a custom established in 1949 at the sugges¬ 
tion of Cliancellor Vinson, who believed that an evening meeting each 
year would help the regents by further acqmunting them with the 
scientific and scholarly work of the Institution. Several research 
workers representing different departments of the Institution were 
present and gave brief Jlrsthand accounts of their r<jcent studies to the 
Board members. 

The regular annual meeting of the Board was held on Januaiy 16 in 
the Regents Room. The Secretary gave his annual report covering 
tlie activities of the Institntion and its bureaus. The financial report 
of tlie eieccutive committee was presented for the fiscal year ended 
June 30, and this wos accepted by the Board. The usual resolution 
was passed authorizing espenditures of tlie income of the Institution 
for the fiscal year ending June 30,1954. 

INDUCTION OF NEW SECRETARY 

Dr, Leonard Carmichael, psychologist and former president of Tufts 
College, who had been elected seventh Secretary of the Smitlisoniau 
Institution by tlie Board of Regents at its meeting on April 9, 195S, 
took olTice on January 2, 1953. Special induction ceremonies were 
held in the Itegents Room, with the Hononihle Harold M. Stephens, 
chief judge of the United States Court of Appeals, a dmi niatj.ring the 
osith of office. Dr. Carmichael succeeded Dr. Alexander Wetmore, 
biologist, who retired after serving 2S years with the Institution, siuce 
19-15 us Secretary. Dr, Wctiiiore, as research associate, is cootinuing 
his scientific work with the Smithsonian. 

RNANCES 

A statement on finances, dealing particularly with Smithsonian 
private funds, will be found in the report of the executive committee 
of the Board of Regents, page 150. 
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Cercmanici fti the SmUliioni;in Irutatutiaii, June 24, I9S3* when a Briiiih Union Jjick wfti pTCMntc^i tobp dupbyed 
Ml the tnmb cf jufflo Smllbfon^ who*B bequcit 1Z4 yean ajP founded the Iniiituiion lor the ^erajiqe and 
difluilon of knowledge amons wed**- Left lo njiht: Dr+ t^nard CArmichaclj SecfBtflnr of the Smijh*onian 
Imtituticin; Sir John Cockcio^ EhAirtnaa cl BntAin'i Defeofei: Reiearch Fdiicy CotiimitLee^ and Sir Ro^er 
Makinti llrituh AmbaiiAdor to the Unted Sulet. 
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AP?lQraulTlDh'3 

Funds appropriated to tlie Institution for tlie fiscal year ended June 
30,1053, total $2,419,500, obligated as follows: 


Jloiuigtiiient - - - -*—— ^T,2S!J 

United Statefl National Mascum-- - - — -— T1J5, ni4 

Bureau of American EtlmolOB?., ----- —— ^ — - 

Aatrophyaical Otjsenratory^- - —„- ——- -- — 110,840 

NatlonaL CuUcctlon of Fine Arta.^^ -^ ^ — - - 43,610 

Nadonal Air JluBenm - --- - -^— - 145,342 

CanAl Zone Bfoloelical Area - - - - — -- -- T, 000 

lu teroatloiuil Exrliange Service^— - -- --— ^ 05,054 

Unliiteuauce and operation of bulMlnEiB ----- 804,945 

Other general aervlcea—-- -- - ^- --- SJOO, 5£S 

Unobltgatcil -—, -- -—— —— — 405 


Total __ _ __ S,41&.W0 


In addition $1,438,050 (of which $13,825,80 was unobligated) was 
appropriated to the National Gallery of Art, and $615,000 was pro¬ 
vided in the District of Columbia appropriation act for the operation 
of the National Zoological Park. 

Besides these direct appropriatlotis, the Institution received funds 
by transfer or grant from other Federal agencies, as follows: 

From the Institute of Inter-American Affairs, $34,237.37 for the 
operation of the Institute of Social Antliropology tlirougli December 
31,1053, 

From the National Park Service, Department of the Interior, $13S,- 
700 for archeological projects in connection with the Biver Basin 
Surveya. 

From the National Science Foundation, $0,000 to supplement Smitli- 
sonian funds for the trausportation of exchange publications tlirough 
tlie Internutionai Exclionge Service, 

VISITORS 

Visitors to the Smitlisonian group of buildings durin-: the year 
1952-53 again topped all previous records, totaling 3,429,429, or 3,392 
more than tlie pioviouB year. April 1953 was tiie month of largest 
attendance, with 535,332; August 1952 was second, with 475,102. 
Largest attendance for one day was 44,533 for 3Iay 9, 1953. 7 able 1 
givea a summary of the attendance records for tlie five buildings. 
These figures, when added to the 3,231,450 estimated visitors at the 
National Zoological Park and 1,047,470 at tlie National Gallery of 
Art, make a total number of visitors at the Smithsonian Institution 

of 8,308,349, 
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A special record 'itbs kept of groups of sdtool children visiting the 
Smithsonian. Tiie count showed that 207,4^0 school children came in 
5,041 groups, or about 40 to a group. These are enumerated by month 
m table 2. 


Table 2 .'—(rrotiju of mcHooI cAtUren maiiint (ha SmiJAtonron, tS5S-^9 
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July . 

51 
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2, 337 

AUgUfft _____ 

94 

SeiSembcr^-*^ _ _ _ _ _ _ , 

76 
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October _____________ 
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Op 292 

Nov&nibcr-.* _____ _ , 
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7, 047 

December-^ ^ __ 
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iO^: 
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4p m 
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AprU,.,,,, _______ 

h 393 
1, 414 

76p m 
61p471 
23, 230 


_ _ _ _ 

June ___ ___ _ ___ 

m 

Total .... 

5p€41 

207.420 


TWENTIETH ANNUAt. JAMES ARTHUR LECTURE ON THE SUN 

In 1931 the Institution received a bequest from James Arthur, of 
Kew York, a part of the income from which was to be used for an 
annual lecture on some aspect of the study of the sun. The twentieth 
Arthur lecture was delivered in the auditorium of die Efatiiral History 
Building on the evening of May 21, 1953, by Dr, C. E. Kenneth Mces, 
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director of the research laboratoriea of the Eastman Kodak 
Rochester N. Y- The subject of Dr. Mccs s address was Recent Ad- 
^“ironomicia Photopaphj.- Tlue l«t»» p»bl.*ad 

in full in tlie general appendix of the Annual Report of the Board of 
Regents of the Smithsonian Institution for 196S. 

JAMIES SMITHSON’S TOMB 

Ceremonies were held on the afternoon of Jnno ^4, 1933, in con¬ 
nection with tile rededication of the tomb of Jnines S^’thson, founder 
of the Smithsonian Institution, which is located m n small chapel 
near the north entrance of the Smithsonian Building, bpeakeraj^o 
the occasion, whidi marked the I24th anniTeraaiy of Smithson s death 
in Genoa, Italy, were Sir Roger Makins, British f ^ ^ 

United States^ Sir John Cockcroft, Chairman of the Defend Re¬ 
search PoUcy Committee of Great Britain; and Dr L™iiard Car¬ 
michael, Secretary of the Smithsonian Institution. The Ambassador 
and Sir John, on behalf of the British people, presented a Union Jack 
to he dii^kyed with the Stars and Steipes beside the tomb as a 

“symbol of international understanding.” „ -*i 

The next day following the ceremonies William Vn • Johnson, of me 
Treasure r’^s Office, was presented with a certificate of award for his 
original suggestion that Smithson’s cry-pt be redecorated. 

termination of the institute of social AltTHROPOLOCY 

At the end of tlio calendar year 1952, the achiFities of the I^titute 
of Social Anthropology came to an end with the termination of ^ants 
from tlie Institute of Inter-American Affairs, Department of State, 
under which the Institute had operated. This agency was created m 
1943 OS an autonomous unit of the Bureau of Amencfin Ethnolo^ to 
carry out cooperatiYe training in anthropological tending and re¬ 
search with the other American republics os a part of tlie wartime 
program of the Interdepartmental Committee for Cooper^ion with 
tile American Republics. Its first director und founder ^r. Juli^ 
H. Steward, who was succeeded m 1946 by Dr. George M- 
Summaries of the work of the Institute have been included ^ch year 
within the report of the director of the Bureau of American Eth¬ 
nology. One of the lasting monumente of the agency is the 10 mon^ 
^apl^in the Smithsonian series entitled “Publi^tions of ^nte 
ft sUial Anthropology,” the final number of which 
Several anthropologists remaining on the Institute of Socinl Antiir^ 
pology staff on December 31, 1953, were transferred to the Institute 

of Inter-American Affairs. 
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RENOVATIOK OF NATIONAL COLLECTION OF HNE ARTS 

A complete rearrangement of tlie paintings and art objects in the 
National Collection of Fine Arts was completed in May under the 
supervision of its director, Thomas 51, Reggs, Tile collection, housed 
in the Natural History &Ttilding, consists of several major bequests 
to the Nation through the Smithsonian. Terms of the bequests some¬ 
times require that the collections be preserved as entities, although 
they often consist of paintings quite miscellaneous, both in subject 
matter and style. Compliance with these terms sometimes lias been 
difficult, especially with the limited space available for exhibition of 
constantly increasing material. This problem lias been solved by the 
rearrangement in winch painting from the different collections repre¬ 
senting various nation all ties are grouped in adjacent alcoves without 
breaking up tlie integrity of any collection. 

Nucleus of tbo rearrangement is tlie Harriet Lane Jolmsten collec¬ 
tion, bcqueatlied to the Nation by the niece of President James 
Buchanan and First Lady of the Wliite House during his admimstra- 
tion. It was this bequest, quite typical of the Civil War period taste 
in art and containing such relics as the Bible used by President 
Buchanan at his inauguration, that started the ori^nal National Gal¬ 
lery of Alt. This collection is maintained in its entirety in the new 
arrangement. Tliis is also true of the Balpb Cross Johnson, John 
Gellatly, and Alfred Duane Pell collections. Other large collections 
are represented by only a few examples. These include the 'William 
T, Evans collection, the Henry Ward Banger bequest, and the A. K, 
and M. H. Eddy donation. 

SUMMARY OF THE YEAR’S ACTIVITIES OF THE BRANOIES OF THE 

INSTITUTION 

NatimuA ifuactem.—^The collections of the National Museum in¬ 
creased by more than 1,007,000 ai>ecimena during the year, a million 
more than the previous year, bringing the total catalog entries to 
^,701^250, Some of the jear's outstanding accessions included: In 
anthropolo^, more than 300 chipped-stone artifacts from Dauphin 
County, Pa.? S,000 potsherds from Transjordan and Palestine? and a 
fine collection of ceramic ware representing New England folk pot¬ 
tery; in zoology, more than 1,000 mammals from South West Africa, 
about 2,400 bird skins and skeletons from Colombia, 14,000 fishes from 
Bermuda and the Caribbean, 14,000 ladybird beetles, and 3^200 iden¬ 
tified pol^'chaete worms; in botany, 45,000 plant specimens from 
Ecuador and Colombia; in geology, an array of minerals, gems, and 
meteorites, 500,000 Arctic Foraminifera, and several ezocllent fosil 
vertebrate remains; in engineering and industries, about 500 radio and 
electronic devices and a collection of lithographic materials and equip- 
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ment^ and in history, fi flue lot of looes, Unens, and jewelry fropi Mte. 
Woodrow Wilson, a dress of Mrs. Harrj’ S. Trumnn for tlio First 
Ladies collection of gowns, and 53 pistols for the modem firearms 

series. . . 

Members of die staff conducted fieldwork in Panain^ Bntiah 
(ruiana, South West Africa, Thailand, Tahiti, Mexico, Fiji Islands, 
and many parts of die United States. Tlie Museum issued 18 
publications. 

NaHanal Gallery of Art.—Tlx^ Gallery had 1,64T,470 visitors dur¬ 
ing the year, an 8-perccnt increase over 1951^52. In all, 1,408 acoes' 
siotis we’re received, by gift, loan, or deposit. Works of art a^epted 
included paintings by A- V. Tack, Manet, Berthe Morisot, Sir W Jham 
Orpen, Leonid, John Keasett, Cranach, Van Dyck, P. Gcrtner, A, 
Benson, and B. Bruynj a bust of Whistler by Sir Joseph Boehm; and 
several gt'oupsof prints and drawings, Kine special exhibitions were 
held. Traveling exlubitions of prints from tho Eosenwald Collec¬ 
tion were circulated to IT galleries and museums in this coun^ and 
1 in Canada. Exhibitions from the ‘Tndes of American D^ign^ 
were given 58 bookings in 21 States and the District of Columbia and 
also in Germany, Austria, Italy, Greece, Turkey, and Palestine. Over 
43,000 persons attended the Gallery^s special tours and the Picture 
of tho Week" talks, and 14,000 attended tlie 30 auditorium lectures on 
Sunday afternoons. Tho Sunday eveni ng concerts in the west garden 
court were continued. 

iVaiiOJW? CoUecti&n. of Fine The Smithsonisn Art C^ms- 

sion met on December 2,19S2, and accepted for the National CoUe^ 
tion 8 oil paintings, 1 sculpture, 5 pieces of modem glass, and 4 cer^ic 
nieces. An addition of $5,000 was made to the Barney fund, pe 
Gallery held 13 special exhibitions during the year. Thei Smith^tuan 
Traveling Exhibition Service circulated 32 oshibitions, 20 m the 

United States and Canada and 12 abroad. , t? 

Freer Gidlery of Art.—Purchases for the collections of the Freer 
Gallery included Chinese painting, bronzes, metalwork, jade, lacq^uer, 
and pottery; Persian paintings, pottery, and m^scripts; Indian 
paintings; and Japanese pottery. More than 71,000 ^rsons visited 
the GaHcry. In May the Gallery adopted a new plan of keeping open 
to the public on Tuesday evenings, with ooc^onal lei^urM. 

Bureau of Anuman anlhropologista of tbs Bu- 

roan staff continued their researdics. Dr, Stitlmg on nud-^eri^ 
archeology, Dr, Collins on the Eskimo and .^ctic an^ropolo^. Dr. 
Harrington on Indian lingiiisUcs and the CaUforma Indira, and Dr. 
Drucker on the ethnology of Mexico ^d the northw^ coart of 
Nortli America. Dr. Roberts continued as Dirortor of tile Rirer 
Basin Surveys, and Dr. Foster as Dirertor of the “f Social 

Anthropology <to tho time of its terminatioa on December Bl}. 
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agency for the interctiange of govemmeiitalj scientifie, and literary 
publications between this country and other nations of the worlds the 
Intematiotial E^changa SerTice during the year handled 1,C21,935 
packages of such publications, weighing 855,102 pounds. This was 
20,324 packages and 29,475 pounds more than the preirious year. Con¬ 
signments wore made to all countries escept China, North Korea, and 
Kumania, Toward the end of the year, a grant of $6,000 was revived 
from the National Science Foundation to supplement funds for the 
transportation of exchange publications that otherwise would have 
been delayed, 

iV^Aionid Zoologi€<il Park —The Zoo received 810 accessions during 
the year, comprising 1,797 individual animals, and 1,731 were re¬ 
moved by death, exchange, et cetenii The net count of animals at the 
end of the year was 2,741^ Noteworthy among the accessioOB were 2 
Barbary apes, a Formosan civet never befoi^ eshibiled in the Zoo, 3 
Etist Indian monitor lizards, a young Sat-tailed otter from Brassil, also 
the first of jLs kind to be exhibited here, and 2 of tlic rare AUen^s 
monkeys. In all, 247 criyituriea were born or hatched at the Zoo during 
the year-^5 mammals, 119 birds, and S3 reptiles. Visitors totaled 
approximately 3,231,000. 

Astropkyjfioul Observatory *—Tlie manuscript of volume 7 of the 
Annals of the Astrophysical Observatory was completed and sent to 
the printer late m the year. Mr. Hoover completed a thorough study 
of the Silver-disk pyrheliomctcr. Two of the&o instruments were built 
in the APO sliops for other institutions. Solar-radiation Judies were 
continued at the Observatory^ two field stations—at Montezuma, 
Chile, and Table Mountain, Califs Research carried on by the Divi¬ 
sion of Radiation and Organisms concerned mainly physiological and 
biochemical processes by which light regulates plant growth and 
the mechanisms of the action of the auxin-type growth hormones, and 
several scientific papers were published. 

Natumal Air Mitfetim.—Providing adequate storage facilities for 
the apace-consuming material awaiting a National Air Museum build¬ 
ing continues to be a serious problem. Twenty loads of material were 
brought from Park Ridge, Ilk, to tlie new storage facility provided at 
Suitland, Md. The Museum staff has helped in the celebration of the 
Fiftieth Anniversary of Powered Flight, participated in many special 
aeronautical events and exhibits, and inspected material for possible 
accession, besides taking care of the collections. The Museum re¬ 
ceived 32 accessions (totaling 112 speeimens) from 28 sources. Full- 
sized aircraft received included a Douglas DC-3 transport platiQ that 
had traveled million air miles, the Fxealibur III in which a aeries 
of historic flights were made, the original Hiller-copter^ and a German 
Messerachmitt Me 163 rocket interceptor. At the end of the year 


SECREfARY^a BEPCET 


13 


manuscript a nfiw editioD of the Handboolc of tio Aeronautical Col¬ 
lections was nearly completed. 

Canal Zom Bwlog'xcai .drea.—New diesel generators installed at the 
station now insure an adequate supply of electric current. A number 
of other nece^ry iraprovementB were made. During Uie year tOO 
visitors came to the islands^ a hundred more than the previous year^ 
57 of these were Bcientists who used the facilities of the island to 
further their various researches, chiefly in biology and photography. 

UBRARTf 

Accessions to the Smitlisoniau library totaled mote tiiau €8,4ll 
publications during the year, these coming from more than 100 foreign 
countries. One of tlie most notable gifts of the year was a large and 
vaJuable collection of books and periodicals on philately presented 
by Eugene N, Cost4ilca, of New York. At tJ^e close of the year the 
holdings of the Smithsonian library and all its branches aggregated 
041,328 volumes including 684,295 in the Smithsonian Deposit at the 
Library of Congress but exclusive of incomplete volumes of serials and 
separates and reprints from serials. 

PUBUCATIONS 

Eighty-one publications were issued under the Smithsonmn imprint 
during the year. (See Appendix 12 for complete list.) Outstanding 
among these were; “Primitive Fossil Gastropods and Their Bearing 
on Gastropod Classification,” by J. Brookes Knight; “Structure and 
Function of the Genitalia in Some American Agelenid Spiders,” by 
Robert L. Goring; “Dresses of tlie First Ladies of the White House,” 
by Jlorgai-et TV. Brown; “The Generic Names of the Beetle Family 
Staphylinidae,” by Richard E. Blackwelder; “Life Histories of North 
Amsrican TVood IVarblers,” by A. C. Bent; “Catalog of the Cycle 
Collection of the Division of Engineering, U. S. Nation eiI Museum,” 
by Smith Hempstone Oliver; “The Indian Tribes of North Americ^” 
by John R. Swanton; “La Venta, Tabasco: A Study of Olmec Ceramics 
and Art,” by Philip Drucker; and “Prehistoric Settlement Patterus 
in the VirS Valley, Peru,” by Gordon R. Willey. In all, 177,676 copies 
of Smitlisonian publications were distributed during the year. The 
galley proof of the ninth edition of tlie Smithsonian Phj'aicai Tables 
was being read by the compiler, Dr. W. E. Foi^fhe, at the end of 
the year^ 


APPENDIX 1 


Report on the United States National Museum 

Sctt: I th^s honor to submit tlie following report on the condition 
and operations of the United States Katioiml ituseum for tlie 
year ended June 30^ : 


COTXECTIONS 

Specimens incorporated into the national collections totaled 1,607,911 
(more tlian twice tlie mnnber received last year) and were distributed 
among the sji departmetits as follows: Anthropologyj 10,540; zoologj', 
211,677 ; botany, 82^984; geology, 1,275,140; engineering and industries, 
2,008; and liistoiy, 25,5G2. Tlie unusual increa3e is attributable chiefly 
to the accessioning of a large nimibor of small fossilB, including 750,000 
Permian in vertebra tea and 500,000 Arctic Foraminifem. Moat of the 
other accessgions were acquired as gifts from individuals or as transfei's 
from Government departments and agencies. The Annual Report of 
the Museum, publislicd as a separate document, contains n detailed list 
of the yearns acquisitions, of which the more important are siimniariEed 
below. Catalog entries in all depsirtments now total 34,76'ir^60, 

AfUhropohffif *—A collection of 315 chipped-stone artifacts, includ¬ 
ing fluted projectile points and other tnan-made objects that suggest 
a Paleo-Indian culture, from the Shoop site, Dauphin County, Pa., is 
of particular interest. The Carnegie Institution of Washington, in 
continuation of tlieir generous cooperation, donated a collection of 
potsherds representing type objects from excavated sites in the Maya 
area. 

Through an exchange with the Denver Art Museum, the dii^dsion of 
ethnology acquired two ceremonial bundles that were formerly used 
by nortl^em Blackfoot Indians in the rites for tobacco planting. A 
rare and valuable Chinese Lamaist robe, of dark blue silk and embel- 
lislied with over-all couching of braided silk and embroidery in metal¬ 
lic gilt, was printed by Ma). Lee Hagood who had acquired st in 
Shanghai in 191S. Objects recovered from historical sites of villages, 
trading posts, and factories in Virginia, Llaryland, Delaware, New 
York, and Massachusetts and other Now England States were received 
from various donors. Of outstanding interest and usefulness to tlio 
collector and student of early American ceramics arc I8fl pieces of red- 
ware, stoneware, and other types of New England folk pottery pre* 
sented by Mrs. Lura Woodside Watkins, Tlicse pottery fragments 
excavated from sites of New England potteries in existence between 
14 
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168T atid 1880 were assembled by Mrs. IVatkina (is a study collection for 
USB and illustration in her “New England Potters and Their Wares.'’ 
Another important addition, presented by Mrs. Florence Bi^hce of 
Newbniy, comprises 320 fragments and wiiole Bpecimens of glass and 
coramics excavated by the late Clmfles H. Danfortli at the site of the 
Boston and Sandwich Glass Co. factory at Sandwich, Mass. 

A cast of the Hotu II skull eseavated in Iran in 1961 was donated 
by the Weiuioi>Gren Foundation for Antliropological Research and 

the American Institute of Human Paleontology. 

Zoology.—Ufirt! than 1,000 mammals collected by Charles O. Hand- 
ley, Jr., in the Kalahari Desert region of South West Africa, while 
serving aa a member of the Pettbody-Harrard expedition tinder tho 
leaderehip of L. K. Marshall, were added to the collection. Nearly 
600 smiili Hiammtils were received from various units and members of 
the military services stationed in Korea and Japan. As transfergmo 
Museum received 47 mammals of Madagascar from Lt. Vernon J. 'Dp- 
ton United States Aimv Medical Service Graduate School; and a 
aeries of rodents from the Marshall, Gill^rt, Plioenis, and Ta^ti 
Islands from investigators working under the auspices of the 
States Geological Survey and the Pacific Science Board of tlie Na¬ 
tional Research Council. Dr. Heniy W. Seteer, while giving instruc¬ 
tion on the preparation of apecimens for purposes of doenraentation 
to members of a U- S. Army medical unit, obtained 156 mammals in 


Puiuunft. 

On the terminarion of fieldwork in Colombia by M. A. Carriber, Jr., 
whoBocoUecting has been financed for several years by the income from 
the W L Abbott bequest, 2,174 skins and 226 skeletons of birds were 
forwarded to the Museum. The Abbott bequest also provided funds 
for the purchase of 349 skins of birds from Northorn Rhodesia. Dr. 
Harry U Smitli presented 380 akinsof birds taken in northern Burma. 
As transfers the Museum received 68 Alaskan hii^ skins from the Pub¬ 
lic Health Service’s Arctic Heulth Eeaearch Center at Anchorage and 
49 skins and 20 skeletons of birds from the Office of Naval Research 

t^Mi in the vicinity of Point Barrow, A1^. va ■ - 

Collecting on various islands in the Pacific Ocean, chiefly in the 
MarshaU and Gilbert Islands and the Tuamotus, under the auspices of 
fhe Pacific Science Board by Joe T, Mandiall Edwin T. Moul, and J. 
P E Morrison, and of the United States Geological Survey by F. R. 
Fosber^' resulted in the transfer of 306 lizards to the Mu^um, 

More than 14,000 specimens of fialies obtained by Dr. 
in Bermuda and the Caribbean area were presented by the hew York 
Zoological Society. Other important ai^ons rec^ were »me 
1 SOolshes from the Bliu, Dolpkin North Atlantic ezi^tio^ under 
the leadership of Comdr. David C. Nutt; 628 fishes f™*" ^he 
of Mexico and tlie coast of W'ashington transferred by the United 
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States Fish and Wiidlifa Service; 61 paratypes of Mexican fishes from 
Dr. Jos4 Alvarez; and 582 fishes from the Bed Sea collected by Dr. 
Eugenie Clark. As exchanges there were received 144 fishes, including 
32 iiolotypes and paratypes, from the University of Hawaii, and 161 
specimens, representing 100 species of Indian fishes, from the Zoologi¬ 
cal Survey of India. 

Tile Korschcfsky collection of ladybird beetles;, comprising over 
14,000 specimens and containing 1,445 named species representing 206 
genera, was acquired by purchase by the Smitlisonian Institution, thus 
increasing the usefulness of the reference scries for tltis family of 
beetles. As a result of the gift of 539 termites, comprising 96 species 
hitherto unrepresented in the collections, of which 65 were repre^nted 
by type material, by Dr. Alfred Emerson, University of Chicago, the 
national collections now contain representatives of more than 1,000 of 
the 1,800 known spccii^ 

Over 3,200 identified polyehaete worms were presented by Dr. 
Marian H. Fettibone, of the University of New Hampshire, As 
transfers from the Pacific Science Board, the Division of Marine In¬ 
vertebrates received 3,412 forms of marine life found on Bnroia Atoll 
in the lliamotus; 3,980 invertebrates collected on the nortliem Mar¬ 
shall and Gilbert Islaruls from the United States Geological Survey; 
and more than 10,000 identified peneid shrimps and some 500 luisoel- 
lancous crustaceans and other marine invertebrates of the Gulf of 
Mexi CD from the Fish and Wildlife Service, Abou1800 holoty pcs and 
paratypes were added to the marine-invertebrate coUectiona by the 
donors who described the new species. 

Mollusks from atolls in the northern Marshall Islands, Onotoa Atoll 
in the QDbert Islands, liaroin in the Tuamotus, and localities in the 
Fiji, Cook, and Society Islands were transferred by the Pacific Science 
Board and the United States Geological Survey. Approximately 
2,000 land, fresh-water, and marine mollusks from Stewart Island, 
New Zealand, were presented by Miss Olive Allan, A repre^ntation 
of almost all known races and colonies of the colorful tree snails 
(Liffwt*) of Florida, totaling 1,680 specimens, was received from 
Ralph H, Humes, Dr. George R. LaRue, University of Michigan, 
one of the leading American parasitologists, presented 1,200 lota of 
tapeworms and digenetic trematodes. Nearly 100 echinodenns from 
Onotoa Atoll collected by Dr. P. E. Cloud, Jr., and 70T from the 
Marshall Islands collected by F. S. MacNcil were transferred by the 
United States Geological Survey. 

Botany,—Jin important addition to the South American collections 
resulted from the transfer U' the National Herbarium from the herb¬ 
arium of the National Arboretum, United States Department of 
Agriculture, of 45,000 botanical specimens collected in Ecuador and 
Colombia by the stufis of the Cinchona missions. The Division of 
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Plant Introduction and Exploration. United States Departm^t of 
AffricuUure, transferred 704 specimens from Turkey and South Africa 
and 96ii specimens from southern Brazil. Australian plants collect^ 
by L. R. Specht while participating in the National G^graphic 
Society-Smithsonian InstUntiou-Commonwealth of Australia espwii- 
tion to Arnhem Land were presented by the Australian Goirermnent, 
Gifts included 233 plants of the table mountains of Venezuela from 
the New York Botanical Garden; l,(i93 Virginia pknte fr<mi H. A. 
Allard. 1 498 specimens, mostly from the Ajnazon region, from the 
Instituto Agronoraico do Norte, iJol^m, Patu, Brazil; and 446 Colom¬ 
bian plants from the Instituto de Cientias Naturales, Bogoti^ 

As exchanges, several large collections were received, of which refer¬ 
ence may be made to 2,070 specimens, mostly from Cuba, from the 
Naturhistoriska Riksmuseet, StoddioUu; 1,312 specmie^ fram the 
Komarov Botanical Institute, Academy of Sciences, U. b. S. R.; and 
flTfl specimens from the Belgian Congo from the Jardin Botanique 

de rfitat, Brussels. n- t,.- tt 

E P Kill ip collected 2,231 plants for the Muacutn on Big Pme Key, 
Fla and the Isle of Pines, Cuba. Fieldwork by Dr. Ernest R. Sohus 
in Guanajuato, Mexico, added 375 specimens to the herbarium. 

Geohgy -—Noteworthy gifts received include an exhibition group of 
datolite crystals from Joseph S. Rapalus; uranium minerals from 
Utah from George Dii; and a large polished slab of rhodoerosito of 
rich rose color obtained in Argentina from Ellis Clarke Soper. 

A fine cry^stal of gadolinite from Norway, an aquamarine (beryl) 
crystal from Russia, a large specimen of Tanadinite from Mexico, sev¬ 
eral groups of unusual cyrtolite cry stals from Colorado, and a milarite 
crystal from Switzerland were added to the Eoebling Collection. 

Included among the additions to the CanScld Collection were a large 
and unusual cruciform twin crystal of quartz from Mexico, a group of 
quart.acn*stals from Madagascar, an emerald crystal from Austno, an 
opal from Australia, and ii large green tourmaline crystM from Brazil. 
The Cbambcrlaiu bluest provided funds for the purchase of a 28A- 
carat green apatite from Burma and a 17.3-carat pink sca^Iite cats- 
eve from Cevlon. A very unusual golden beryl cat e-eye from Mada¬ 
gascar, weig'liiug 43 carats, was acquired for the gem collection by 
Lhange. Dr. Stuait H. Perry continued his rnter^ m the meteorite 
collection by donating a sample of tbe unique SoroU, Uganda, 
he “th" meteorites, mostly from the United States, wera acquired by 

giislropods from 

N. Mrs., Miocroo mollods from Bogothirl Riw, WrA, 

Crotnceous md TertiorT I’onnoimfera from Egypt, 
feSS^from S.., P.™i.o in«r..brol« from Srcrly, Drronmn 
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fossils from Iowa, Tertiary invertebrates from Trinidad, and Foram- 
inifem from the Gulf of Mexico. 

^roiigli funds provided by the Springer bequest, the Museum ac¬ 
quired 11 type specimeus of Carboniferous and Ordovician crinoids 
and 45 metatypes of other Ordovician crinoids from Oklahoma. The 
Museum purchased under tlie Wnlcott bequest Mesosoic invertebrates 
from the Austrian Alps and Tertiary' and l^tesoisoic brachiopods from 
Sicily. Fieldwork financed by the same bequest resulted in the col¬ 
lection in Mexico of OOO rock samples containing Foraminifera by Dr. 
A. R. LAeblich, Jr.,and Dr, David H. Dunlde, and 10,000 invertebrates 
by Dr. G. A. Cooper, Arthur L. Bowsher, and WiUiam T. Allen in 
JTew Mexico, Texas, and Missouri. 

Six transfers were received from the United States Geological Sur¬ 
vey, among which were specimens sorted out from the deep-sea cores 
obtained in tlie North Atlantic. Another transfer, received from the 
Oflice of Naval Research, contains the type specimens of fossil woods 
from the Cretaceous of Alaska described by Dr. C. A. Arnold, of the 
University of ftUchigan, 

One of tlie largest accessions, 500,000 Arctic Foraminifera, includes 
materials obtained during cruises of the U. S. S. Aihatross vessels 
under the command of Capt. K, A. Bartlett and Comdr. David C. 
Nutt, and specimens obtained by Dr. A. R. Ixicblich, Jr., under a grant 
from the Oflice of Naval Research. 

New and interesting specitnons have been acquired by exchange, in¬ 
cluding many genera and sp^^ios of Foraminifera not hitherto repre¬ 
sented in tlio collections, 153 invertebrates from the Triossic of Eng¬ 
land and the Tertiaiy of Germany, 355 Austrian Triassic brachiopods 
from the Naturhistorisches Museum, and 60 Paleozoic and Cenozoic 
brachiopods from Japan from tho National University, Yokohama. 

Transfers from the Smithsonian River Rosin Surveys include 
among otliers, a nearly complete skeleton of the fossil reptile Cfiamp- 
soDiturwt from the Paleocene of North Dakota, a plesiosaur skeleton 
froni the Upper Cretaceous of Wyoming, and some 70 specimens of 
mammals from Oligocene and Mioesne strata of the Canyon Ferry 
Reservoir area in Montana, all collected by Dr, T. E, Wliite. An im¬ 
portant assemblage of Palcocene mammaimn ]aws and teeth from the 
Bison basin in central Wyoming as well ns several small collections 
of mammals from Eocene beds of the Powder River and Wind River 
basins in Wyoming and from tJic Eocene and Oligocene in Montana 
w(^ transferred by the United States Geological Survey, Lower and 
Middle Cretaceous fishes were collected in Mexico by Dr. David H. 
Dunkle under the income of the Walcott bequesL An excellent col¬ 
lection of cetacean and other mammalian remains from the Miocene 
of the Chesapeake Bay region made by the late Dr. R. Lee CoUins 
was presented to the Museum by his wife. 
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Engineering and indvebriee.—'^e 2 .t\y 500 electronic and radio de¬ 
vices collected and preserved by tbe late L. C. F. Horlo, radio pioneer 
and engineer, were presented by Mrs. Susan Horle. Of equal inter¬ 
est is a small planing machine reputed to bare been used to plane 
bamboo for the Glaments of early Edison lamps, presented by Dr. 
Vannevar Bush. Allen Pope presented a gasoline ejigine made about 
1808 by his father, Harry Pope, to power an eiperimental automo¬ 
bile. An apparatus for taking core samples of the ooean bottom, 
perfected by Dr. Charles S. Piggot and received from the Caracgic 
Institution of Washington, has considerable Itiatoricnl signibcanee 
inasmuch as the subsequent development of this instrument has vastly 


eitended knowledge of the ocean floor. 

From Di*, Selman A. Waksman the Museum received the original 
shaking machine and iiinoculating needle used by him in the esperi- 
menta that resulted in the discovery of the antibiotic streptomycin. 

Another outstanding accession was the gift by the Lithographers 
National Association, Inc., of 142 lithographs, plates, and other tech¬ 
nical materials which will be used in preparing a display of the his¬ 
tory and tcclmiques of olfset lithography. Josfi Ortia Echague, a dis¬ 
tinguished Spanish pictorial photograplier, presented 15 of his carbon 
ffesson process prints. Sis prints by the English pictorialifit, the late 
Alexander Keighley, were received from bis estate. 

A scale model of the Fourdrinier papermaking machine was pre¬ 


sented by the Haminermill Paper Co., and one of a modem cotton 
ginning'mill constructed at the United States Cotton Laboratory, 
Stonevillc, Miss., was transferred from the United States Department 
of Agriculture. A pictorial quilt of Fort Dearborn, made about 1815, 
was received from Mrs. John U- Snyder. 

As exchanges, the Museum acquired SO specimfina of woods of 
Thailand from the Royal Forest Department, Bangkok. Study sets 
of the woods of New Zealand, Sarawak, and Iriomote Islands were 

also added to the collection. 

Siatc/ry^ _Of particular interest among the accessions was tiio gift 

bv Mrs Woodrow Wilson of Die laces, embroidered linens, and a lorgc 
lild, diamond, and lallque glass brooch presented to her when she 
accompanied President Wilson to EuroiJe in 1919. The coUe^on of 
dresses of Dxe First Ladies of the White House was augmented by toe 
dress given by Mrs. Harry S. Truman to represent the administration 
of President Truman, 1945-1963. A black crepe dress worn by Queen 
Victoria of the United Kingdom about 1880 was given to the^co^e 
collection by Mrs. Langley Moore, of the London Blnseum of Costume. 

The Department of Justice transferred 93 pistob nWed to com¬ 
plete the series of modem firearms in the division of mildary h^?7- 

Further additions to the Straub collection of gold and silver corns 
made by Pciul A. Straub- 
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The Poet Office Department transferred to the division of philately 
3,198 recently issued stamps which had been distribnted by the Uni¬ 
versal Postal Union. Gifts of stamps also T^ero received from the 
Governments of ^fonaco^ Philippines, Netherlands, Nicaragua, 
C^hoslovakia, Poland, Australia, and Norway, and from the United 
Nations Postal AdininistratioiL Outstanding additions to the phil- 
utelic collection were os follows: 12 volumes of stamps of Convention 
States of India from an anonymous donor; carrier stamj^ and rare 
foreign stamps from Philip H. Ward, Jr.; Nesbitt dies and postal 
fiscal stamps of Austria-Hungary from B. H. Homan; and United 
States precancela and Bureau print preeancel errors from John R, 
Boker, Jr, 

EXPLOKAtlQN AND FtFXDTORK 

At the invitation of Priiieeton Univet^ity^ Dr. Waldo R, Wedel, 
curator of ftrdieologj^ participated from July until September 1952 as 
the representative of the Smithsonian Institution in the interpretation 
of the archeological aspects of site near Cody, Wyo., occupied nearly 
T,(KKl years ago by aboriginal hunters of buffalo. Ninety-five archet)- 
logical sites located in the Upper Essequibo, the Eupunoni aavannae, 
and the coastal area of the northwest district of British Guiana were 
surveyed and o?£cavated in the interval between October 1952 and 
April 1953 by Dr, Clifford Evana, associate curator of archeology, 
under a Fulbright research grant, funds provided by the Smithsonian 
Institution, and grants from other sources to the coin vest jga tor, Dr. 
Betty J. Meggei-s* At the request of a field party of the United States 
Geological Survey working in the Moniunent Valley-Comb Ridge 
area of northeastern Arizona, Dr. Walter W. Taylor, coUul>orator in 
anthropology, visited 41 sites, from 17 of whidi sherd collections were 
assembled for subsequent study. At the close of the fiscal year John 
C. Ewers, associate curator of ethnology, wna conducting field investi¬ 
gations of Asainiboin Indian arts and crafts on Fort Peck and Fort 
Belknap Reservations, Montana. 

During the last half of the year 1952, Charles O. Handley, Jr., iLSsiet- 
snt curator of mammals, observed and collected mammals in the 
Kalahari Desert region of northeastern South West Africa while 
assigned to tlie Peabody-Harvard ethnological expedition. Following 
arrival at Walvia Bay on July 1, 1958, the party, under the direction 
of U. IC Marshall, proceeded to Wmdhotjk which served m a base 
for the 0-months investigation of the primitive Bushmen residing in 
the desert south of Okavongo River* Maun in Bedmonaland was the 
eastemmosi: locality visited. In June 1953 Mr. Handley also made a 
short field trip to the Dismal Swamp of Virgink to obtain additional 
data for inclusion in a memoir on that swamp sponsored by the Vir¬ 
ginia Academy of Sciences. At the request of the Army Medical 
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Services, Dr. Henry W. Setzer, associate curator of maimnals, 'was 
given a detail in January and February 1953 to proceed to the Canal 
Zone of Panama to give instructioii to members of the SStli Preventive 
Medicine Survey Detachment on the collection and preparation of 
study specimeua of mammals involved in the paraaitolo^cal and epi¬ 
demiological investigations of tropica] dieeases, and on the comple¬ 
tion of this assignment he devoted a few days to the study of tlie fauna 
of Darro Colorado Island. 

During May and June, Dr. Alexander Wetmorc, research associate, 
assiated by W. M. Perrygo of the National Museum, carried on field 
Studies on the distribution of bird life in Panama in continnatiou of a 
pi-ogriun begun seveml years ago. The work this year covered an area 
in the southern poi't of the Province of Veruguas, ejctending from the 
National Highway that crosses western Pammia down through the 
great tracts of swampy forest tliat lie bads of the soiitbern coast. The 
series of ajieciniens obtained give valuable comparative material from 
an area that previously had been poorly represented in die National 
Museum collectioiis. Field observations were highly interesting, since 
the middle of May marked tlie beginning of the rain^ whereas most 
of the earlier studies bad been made during the dry season of the year. 
Many of tho resident birds exhibit marked difference in habit between 
the two periods. Though most of the great host of migraiit birds from 
North America that winter here leave for the nortli by May, numeroua 
records were obtained of several species of which there are groups of 
younger individuals that have not yet attained breeding status but 
that remain in these tropical areas through the summer season when 
the older mambers are on their uortliern nesting grounds. Orni¬ 
thological fieldwork in Thailand by Herbert G. Doignan was made 
possible by granta from tlic Guggenheim Foundation and special 
research funds of tlie Smitlisonian Institution. He arrived at Bangkok 
on October S, 1950, and 12 days later departed for the hills west of 
that city accompanied by Robert E. Eibel, Mutual Security Agency, 
and three native assistants. G>llections were made in Kanebanaburi 
province during October and Novon:ibcr. Fieldwork in Prochnap 
Khiri Khan province, which is situated in southwestern Thailand 
between tho Gulf of Siam and the Tenasserim Mountain range, was 
completed on December 31, 1952. The field party worked during 
January 1953 in tha mountainous areas of western Nan and northern 
Lampang provinces on the Tliailand-Laoa frontier. On February 9, 
1953, Deiguan arrived at Chiang Bai, capital of the nortliernmost 
province, and from tliere proceeded to tho Mekong Elver Valley and 
made collections at Chiang Seen Kao in the region where the bound¬ 
aries of Burma, Thailand, and Indt^Cbim meet. After retu^ing to 
Bangkok on March 30, Deignan devoted a week to fieldwork in Ratbmn 
province, which is situated betwen the provinces of Kanchanabun and 
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J^rochtifip KIliri Klian. The field party then proceeded late in March 
to the forested area near Ban Hua Thanon in Khlonj^ Kliin{^ VaJley, 
province of Noklion Sawan^ where fieldwork in Thailand was termi¬ 
nated on May 4, 1953, 

Traveling by air from Washington, D* C., Dr* Joseph P* E. Morri¬ 
son, associate enrator of moUu^ks, arrived at Viti Levn, one of the 
Fiji Islands, on June 11, 1952, and continued tlie Sight on the same 
day to Tahiti by way of the Cook Islands* Following 10 days of col¬ 
lecting on Tahiti, the team for the study of coral-atoll ecology or¬ 
ganized by the Pacific Science Board was transported, through the 
courtesy of the French Government, some 450 mile^ by schooner to 
Karoia Atoll, where field studies and collectioiis were made from 
June SB to September Y, 1953, Members of the field party were 
brought back to Tahiti by the same French schooner^ Following 
another week of collecting on Tahiti, Dr* Morrison proceeded by air 
to Aitutaki in the Cook Tslamls and Viti Levu, tlieBeason^s work being 
completed on September 23 at that locality^ 

Fieldwork by three parties engaged in search for invertebri^te and 
vertebrate fossils was financed by the income from the Walcott bequest. 
Dr* G. A* Cooper, curator, Arthur D Bowsher, associate curator, and 
W. T. Allen^ aidCj division of invertebrate paleontology and paleo¬ 
botany, commenced the season’s work on July 9,1952, at Adair, Okla., 
where spent 3 days collecting Mississippian fossils while en route 
to Pine Springs Camp m the Guadalupe Mountains of western Tesag* 
Blocks of invertebrate fossils were quarried from the Permian reef 
limestone near Guadalupe Peak* On July 18 Cooper’s party pro¬ 
ceeded to Silver City, N* Mex., to obtain Devonian fogsils and dience 
to other Devonian localities in the vicinity of Kingston, Mud Springs 
Mountains, Derry, the San Andreas and Sacramento hfountains near 
Alamogordo, and tlie Mimbrea ^fountains. Blocks of silicified upper 
Pennsylvanian limestone were also collected in tlio southern part of 
the Sacramento iroantains* On the return trip stops were made July 
^ to August 2, at Ponca City and Tulsa, Oklft., to collect Permian 
invertebrates, and in ifissouri for hfisgissippian fossils* 

From the middle of September until mid-December, associate cura¬ 
tors Dr* A» R, I/icblich, Jr*, and Dr* David H. Dunkle searched for 
Jurassic and Cretaceous invertebrates and Mesozoic and Tertiary 
vertebrates in enstem and southern Mexico. They made initial col¬ 
lections in the exteusive Cretaceous bods in Coohnila and T&maulipss 
and later continued tba fieldwork in Puebla, Oaxaca, and Clitapas. 
In the of this trip, which traveled the Sierra Mad re Oriental 
from the vicinity of Monterrey to beyond the Istlimns of Tehuantepec, 
they collected Foraminifera, molluska, and brachiopods from the 
Mesozoic deposits and vertebrates from an Upper Cretaceous forma- 
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tion iji Tamatdjpas, Lower Cretaceous deposita near Tlaxiaoo, Oaxaca, 
and a Tertiary occurrence near Guanajuato. 

The recently discovered occurrence of Paleoccne mamnials in the 
Bison Basin near the divide between the Red Desert and the valley of 
the Sweetwater River in south-central Wyoming by a field party of 
the United States Geological Survey led Dr. C. L* Qaxin, curator of 
vertebrate paleontology, with the assistance of F, L, Pearce, to com* 
EaeiKso an inteasive search for additional matcriala. 

A grant from the National Science Foundation enabled Dr. A. C. 
Smitli, curator of phanerogams, to proceed from Washington on 
March C, to Fiji, where it is his intention to continue botanical 
field studies iihtil January 1954 on the upland regions on soutli-centrat 
Viti Levu as well as on Ovalau, Taveuni, and Ngan. 

Dr. Ernt^t R. Sohns, associate curator of grosses, devoted several 
vieeks in October and November 1952 to collecting grasses in hfexico, 
mostly in the State of Guanajuato. 

Killip, research associate in botany, continued his critical 
studies of the plants of Big Pine Key, Fla., and was engaged also 
for several months in collecting plants on the Isle of Pines, Cuba. 

Mendel L. Peterson, acting head curator of the department of his¬ 
tory, participated in May 1953 in the underwater investigation of die 
site of a Spanish ship sunk off Plantation Key, FJa, Evidence found 
on the wreck proved this sliip to have been one of a fleet com¬ 
manded by Admiral de Torres which, according to documents pre¬ 
served in the Casa I^rfinja in Seville, Spain, was wrecked on a nearby 
reef during a hurricane on July 15, 1733. Hand grenades, cannon 
balls, swords, flintlock muskets, silver coins, and pewter utensils were 
recovered at die site. Tliis fieldwork is carried on under a grant 
of funds from E. A. Unk, of the Link Aviation Corp, 

VISITORS 

During the fiscal year 1933 there were 3,130,657 visitors to the 
Museum buildings, an average daily attendance of 8,549. This is an 
increase of 17,006 over the total of 3,103,651 visitors in tho previous 
fiscal year. Tlie 207,420 school childi^ included in this total arrived 
in 5,041 sciiarate grouiM. Jfost of them traveled by bus, and some 
came from localities as far distant as Montana, North and South 
Dakota, Texas, and Mississippi. Small groups of schoolchildren are 
not recorded. Almost two-thirds of all the visitors entered the 
Museum bn Lldi ngs d uring April to August, incl tisi ve. April 1953 was 
the month of the largest attendance with 495,302 visitors; August 
1052 was the ne.tt largest with 430,154; and May 1953 was third with 
413,736. Attendance records for the buildings show the following 
numbers of visitors r Smithsonian Building, 623,369; Arts and Indus¬ 
tries Building, 1,666,613; and Natural History Building, 630,775. 

284T23—B4-S 
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BUILDINGS AND EOUlPMENT 

During the yc&r fi™ office rooms nseigtied to the diviaion of crafts 
and industries in the Arts and Industries Building were reconditioned, 
the work involving the construction of concrete floors, the painting 
of tlie office rooms, and rcplastering of one wall. Steel racks were 
constructed for housing 1,170 dm Wei'S, which provided accessibility to 
3330 cubic fmt of anthropological materials hitherto located in essen- 
tially dead storage. 

CHANGES IN ORGANIZATION AND STAFF 

The vacancy in the division of medicine and public health was 
hlled on December 8, lOtiS, bj the appointment of George B. Griffen- 
hagen os associate curator, 

Kespectfullj submitted, 

Beuinotok Kpjxooo, Dinet&t. 

Dr, LeONABD CAUnCHAEL, 

B^crttonry^ Btnithsomon (mtitvtion. 


APPENDIX 2 


Report on the National Gallery of Art 

Silt: I hare the honor to submit, on behalf of the Board of Trus¬ 
tees, the Sixteenth Annual Eeport of the National Gallery of Art, 
for the fiscal year ended June 30.1053. This report is made purmiant 
to the provisions of section S (d) of Public Besolution No. X4,75th 
Congress, Ist session, approved March 24, 1037 (50 Stat. 51), 

ORGANIZATION 

The statutory members of the Board of Trustees of the National 
Gallery of Art are the Chief Justice of the United States, the Secre¬ 
tary of State, the Secretary of tlie Treasury, and the Secretary of 
the Smitlisonian Institution, ex officio. The five general trustees con¬ 
tinuing in office during the fiscal year ended June 80, 1963. were 
Samud H, ICress, Ferdinand Ijunmot Belin, Duncan Phillips, Chester 
Dale, and Paul Mellon. The Board of Trustees held its annual meet¬ 
ing on May 5, 1953, Samuel 11- Kress was reelected President and 
Fcnlinand Lammot Belin, Vice President, to serve for tlw ensuing 
year. Donald D. Shepard continued to serve during the year as 
adviser to the Board- 

All the executive officers of the Gallery continued in office during 
the year; 

CaLrns. Secrclary-Tredflorer. 

Dayld EL FlnJe^t Dlrcctflr. 
flnrry A, Administrator. 

HEiDlington CaKrnaj Qonf^rEkl Colliuu!l- 
Jebn Walter, Clilef Curator. 

Alac^tl Jat&es, AsidEtEint Plrectf^r. 

The three stjuiding committees of Boards ns coiistltut^d at the 
iinnuiU meeting Mny 5, 1953, were as follows: 

couattrrac 

Oilel fli the United Simeg. Fred M. \ixmoa, clialriimD. 

fiatnnel H- Kregus* vlec clmlrman. 

Ferdinaad LunuDot 

Secretaty of tbe SislUWDlan InsEllati™, Dr, Leonard CarffildiBeL 
Paul M€lloD. 

FENA?fCE OOAIMtTTM 

Sccretnrr oI tba Tirvattny, Gwree M. Hnttiplirer, chalnnftti. 

Samael H- Kreass, Tice clmlrman. 
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Ferdinand LonmiGt Belio- 
Cbcater Dale, 

Paul Mellon. 

Acquisnio.NS com hit™ 

Ferdinand liimmijt B^Un, idmlmiaa^ 

I>unoaii Pbini£H. 

Cbeater Dule. 

Paul Mellon. 

David H. FidJej. 

PERSONNEL 

On June 30, 1053j full-time Government employees on ttio stiifE of 
the Nttticinn} GaUery of Art numbered 304, as compared with 301 
emploji^ os of Juno 30, lOSS. Hie United States Ciril Service 
regulations govern the appointtnent of employees paid from appro¬ 
priated public funds. 

APPROPRIATIONS 

For the fiscal year ended June 30,1953, the Congrs^ of the United 
States appropriated for the National Gallery of Art $1,428,050, to be 
used for salaries and expenses in the operation and upkeep of tha 
Gallery, the protection and care of works of art acquired by the Board 
of Trustees, and all administrative expenses incident thereto, as aU'- 
thorizad by section 4 (a) of Public Besolution No* 14, T6th Congress, 
1st session, approved March 24, 1937 (50 Stai, 61), This sum in¬ 
cludes the regular appropriation of $1,240,650 and a supplemental 
appropration of $187,500 for the replacement and repair of refrigera¬ 
tion equipment used in connection with the air conditioning. 

From tlie regular appropriation the following expenditures and 
encumbrances were incurred; 

Per^onaL sefrlc^i —-- . ■ —— ___$1, lOSx 050.00 

PirLntlus And rcprodactloa—----__ Gp ™ 31 

Olectrkltyp anpidJes^ equiaineaL elc—— -_____ 12ap 347.59 

UuDbUfliited bolfiaci.-— -— _____ 30.10 

Total----- 1,240.550.00 

From the supplemental appropnation the following expeuditines 
and encumbiaaccs were ineurred; 

Rejilflccment of 3 refrl^ratlGn nmcbloes_-....1179^396.00 

Kepa I r of motora, ctc_-^—....... 3,300.30 

QnobUgaEed baLaoce_________ 13 , 705.70 

Total 


iSTpflOaCO 
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attendance 

Thera were 1,647,470 visitors to the GnlleiT during the fiscal year 
1953, en average daily ettendance of about 4,538. This is an inctaoea 
of 134,874 over the number for 1952. Since March 17,1041, when the 
(jollery wtis opened to tlie public, to June 30, 1053, theve have been 
21 J*31,4S3 visitors, 

ACCESSIONS 

There were 1,403 accessions by the National Gallery of Art as gifts, 
loans, and deposits during the fiscal year 1953. Most of the paintings 
and a number of the prints were placed on e:(hibition. 


GUTS 


PA[nTlH<;:9 


Hie Board of Tmstces on July 21,1952, accepted from ilrsi Augus¬ 
tus Vincent Tack the gift of a portrait of President Tniman, painted 
by her husband, which will be held for a National Portrait Gallery. 
On October 21 the Gallery received the gift of a painting from Samuel 
L, Fuller, entitled ^'Portrait of a Lady," by Salviati, whidi had been 
accepted by tlie Board of Trustees on December 6, 1950, On Novem¬ 
ber 3, the Board accepted tlia bequest by the late Mrs. Charles S. 
Carstairs of three paintings; ^‘Head of a Woman,” by Ufanct; “The 
Sisters,” by Berthe Morisot; and a portrait of herself by Sir William 
Oi'pen. The gift of a painting by Leonid entitled ‘‘Foraduro,” from 
the Avalon Foundation, was accepted by the Board of Trustees on 
December 3, 1952. On February 9, 1953, the Board accepted from 
Frederick Sturges, Jr., the painting “Newport Harbor, 1S5Tby John 
Kensett. On March 30, 1953, the Board accepted a bequest of the 
following seven paintings from the late Adolph Caspar Miller: 


Artur 

Oranacli-—^ —— 

Van Dyck«_^,- 

Veter Oertner--^—^ 

Peter O^ner- 

ACLittFOsLiie Bensoii-^w, 

Ambroslua Ifensoid - 

HarthEl Bniyn_^_— 


riit* 

Medotina tmd CfaUd. 
rartmlt ef a Younff fllan. 
Portrait of a Young Man. 
Portrait afa Ijidy, 
PoTtratt of a Man. 
PoEtroJt of a LaJy. 
Portrait of a Moit 


Kiri-FTlJEg 

On October 21,1952, Uie Board accepted a bequest by the late Albert 
E. Gallatin of a bust of Whistler by Sir Joseph Edgar Boehm which 
will be held for a National Portrait Gallery. On December 3^ the 
Board accepted a gift from the children of the late Mrs. Otto Ivahn 
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of a terra-cotta bust of an old tnan^ Florentino School, Becond half 
of fifteendi oontury. 

faiMtS AND b&AWUVC^ 

On October 21,1952, the Jloard of Trustees accepted 693 prints and 
drawings from Lessing J. -Kosenwald to be added to his gift to the 
Gal lerj'* On December 3 the Board approved the addition of prints 
by Alphonse Legroa to the gift of George Matthew Adams. On 
December 30 Uie Board accepted a gift from Bush Kress of an 
early flixteenth-centuiy Gennan manuscript choral in two volumes. 

EXCHANGE OF WORKS OF ART 

On October 21, 1952, the Board of Truslees accepted the offer of 
r^essiiig Boseuwald to exchange tbe following five prints by Tan 
fifeckenem for superior impro^ions of the same works: ^^Christ Before 
Caiphas ” “Scourged,^ "^Pilate Washing His Htiiitis ” ^^Chrlst Shown 
to the People/^ and “Cruciffiion.^* On May 5, 1953^ the Board ap¬ 
proved Mr. Bosenvrald^s offer to exchange tlie following three prints 
for superior impressions^ *Tlie Spinnerby Van Mcckeneii]; ^Vir¬ 
gin with die Pear,^^ by Durerj “Madonna and Child Standing on a 
Crescent Moon,” by Altdorfer. 

WORICS OF ART ON LOAN 

During tlie fiscal year 1953 the following work^ of art were recei ved 
on loan by the Kational Gallery of Art: 


From 

Cliesler llale* ^ew K. ¥.; Arjiil 

Mra Chester Dale—___—____BeRowa. 

EdoaariJ ---Bn^llle. 

Le Font Nedf-- - -- Marquet. 

T'he Letter.-.-_BonmirdT 

Woman Jn a ChemiBG-._______Deralft. 

MUe. Dora Maap„_^--—_ —PImiebo. 

IXaia;? In tlie Gardeia____ _ _-_VaUlartl. 

Jacijoea^Louis Davld-^__________ 

Nude—— ------- De la freimaye. 

Mmc, Klslioff—..——___...___*ModlKllaaL 

Mprnifljf Haze^_—_____Mooet 

Wumna with a Turbau__—____ __ . . JJatljase. 

Potnam FouDdotlon, Baa DJego^ Calif.: 

gt. BartliDlomew-,________ EembraadL 

Death af the VlrflD___^——_ _ _—Petnia ChrJfltus. 

Hubert WooUs BIIbs, Washla^ua.^ D, : 
la Dhjecta of pre^GQlaiahlau arL 


LOANED WORKS OF ART RETURNED 

Tile following works of art on loan were returned during tlie fiscal 
year 1953: 
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To 

Chester Dale* Now Tork, K+ Y. j 

Tl!^ HtlDter———--—-— 

BoiiBes of Pariloinent-- 

Mm Chester Dale——— 

Thomas Palmar (7}..^- 

Pomalt of A Lady lo Bed_*— 

Black Hawk- 

Portrait of a - 

The Wiadotltl-— -—™ 

Baaquo LaruJsc'at^e-—^ - 

Woman with n Tor'boii^^^— 


ArtUt 

____Ditiii 

_ ______ Monet. 

_ _BelLowa. 

____ me. 

____ Theua- 

____Eingn 

__:_ BeuaaeniL 

_ _ _Eyderp 

_______ Ondot 

_ _ ____ MadssEe. 


The Gounoct... 


_ _ PlcnSfiO. 


roraatti! Stoyck del Bniy6rep Bel^nm : 
Ctalvary---—- 


Henri met ile Blea. 


WORKS OF ART LENT 

During the fiscal year 1053, the Gallery lent the following works of 
art for exhibition pnrposes; 


To 

The CliattaDooi^ Art AsBudatlon^ 

ChatUiDooi^B, Tendf.: Ariitt 

22 Amerlcnn |K>nralta^_^_w,^^--- - -—- Vftflona. 

The Mint Museniu^ Charlottep N. O.: 

22 Amorlcan portraita^^——---Varloua. 

Rflndoljih-llncon CoUeKe, Lyoclitnjrjr, Vft.: 

18 Amerlrnn portraits,—^^^Varloua. 
Atnoricnn .^ederatton of Arts, New Yorfei N. T. t 

Mrtf, Ynlea___—-Gilbert Htnort, 

Vlr^nla Mutfeum, Bicbmnud, Vii+; 

BdIIb of Bordeaui {aeiief! of 4) —- -- - — Goym 

The WhUe HoiiBe^ Wa^lnptoiip D. C: 

Aretk Threci-Toped Woodpockor ___ _T- Audulwu, 

Orehard Orlola„.-.™-- --— -— Audubom 

AllSea Day, %Uy ]P1T- - - -— ChiMe HasaaiiL 

Portrait of UncoSn— . — -— -- - Volk^ 

AbrabnED Xineola—- — ^-- — i-ambdiiL 

Newport Barbort tS5T_.— - - -- - — ^Kenflotl, 

LanOacape—---HnrpIffnlCA 

Nathaniel Hawthome^^-—- —— -Eiuanoel l^utae. 

HeWltt Cllptao----— -- — JotP W. Jar\Ifl. 

Andrew Jackfioti-^^---—--— - — -—Ralph Earle, 

General Wnahln^on at Princeton—-— - Charles Pult 

The Flapsi (Kan Mnreo, VeaU-eJ^— - -- — —— 

BlnJi'Lee House. Washlnatoap D. d: 

Henry Oay- - -- Healy* 

Franklin Pierce----^——-— -Healr. 

Wirnam Henry Harrliton—--—---— Lambdtn. 

John Maratnll—- ——Lamhdin. 

Allies Day, May 101T_„— -—- - ClilMo Hafiaam, 
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EXtRBrnONS 

The following exhibitions were held nt the Netioimt QeUery of Art 
during the fiscal year 1953 1 

LLUioi^rnphs bj Totilouse-Ladtrec. Selected iroiii tho R{)^awnLd CoUectloiL 
Continued from prerlous flscal tiuungh August ^ 19^, 

Attiericaii Portrslts from tlie CaUectloa of tbe Nu^dduL Gallery of Art. Au^t 
10 thmiigb September 2S, 19G2. 

rietnoiistrutlGD of Tccbniitues, Wutercolor renderioga from Uie Indirx of 
Amerlcuji Design. October S tbrougb October 1^2. 

American Antiques. Watercolor rendcrlniia from tbe Indor of American 
Design. October 9 tbroogb October 10^ 1952, 

Preneb Drawings^ Masterpieces from Fite CentorJes, !Proni tbe fj^nirre, otber 
Frencb musenina Jiiiil private colieciXon9+ Sponeored by SmlUifonlsn TraTellug 
Rxiilbltion Serrlcc. NoTcmber 2 tbroogb Novoiuber SOp 1952. 

Twcntletb-Century Preneb Pntntliigs From tbq Cbeater Dale Collection. 
Opened November 22,195% to contEnne ludeOnltelyi 
Japaoeee Painting and Sculpture* From tho Oth Century A D. to the iDtli 
Century^ Sponsorod by tbe Goyemment of Japoru January 25 tbrough Febm> 
■ry 25, 1053, 

Nuremberg and tbo Oorinan World, I4fl(>-1530. Prlnta and boobs from the 
Kress and Rfsenwald CollecUonB; March 15 througb July 12,1659* 
lOtb* and SOth-Ceuluiy Paintings frora the Kdward G. Roblason Coneotioa. 
Muy 10 through June 2A 

TRAVELING EXHIBITIONS 

Bomtwdd ColUction ,—Special exhibitions of prints from the 
Eosenwaid Collection were circulated to the following places during 
the fiscal year 1953: 

Chattanooga Art Association, Chattanooga^ Tenn.; 

Collection of Master Prlnta 
JuljT2-AupttSt 4.1952. 

University of Alabama, University, AIeu: 

Tonlause-Lautrec PrlntSi 
August 11152. 

Detroit Institute of Arts, Detroit, Mich.: 
l&th-Century VeaetLan Art 
Sept™beif-Oclobcr* 1652. 

Walters Art Gaileryp Raltlmoro, Md: 

'"The IVarld Encompawd”-^ tnap& 

October 7-Nrtveniber 23, ID32. 

Academy of Music, Philadelphia, Fa.: 

3 Biaio prlats^ to accompany premier of Ylrgll Thompson^a themes from 
BlJLke*a ''Songe of Innocence and Kipcrleiice/' 

October 10, 1652. 

rbilndelpbla Mnseunx of Art, Philadelphia^ Pa.: 

•'Graphic Art by 20lb-CcutnTy SctUptors’^—12 drawlngi; 

October ll^December 7, 1052. 

Society of the Four Arts; Palm Springs, Fia.: 

2 Oudry Drawings. 

Noyeaber iS^Dcccmbcf 12,1052. 


SECRETARY B RETOBT 


31 


Re^S^oua Art Ccmialtte^ of StoiJeTit iTaioll Tlicolofiical Semlimry^ Hew 

Tort^RT.: 

4 prints 

November 30-Deco«ib*T Ifl. 1B52. 

John Mi^itqd Art IiiPtllutek IndianApolla, Jnd. l 
ISth-GentoiT VeuedaQ Art. 

Norembc^r lS;52-JiLDDar7 4, 

Handotph-Macoa Womaa'a Callefie, l^eliburf^ Vll«: 

Co1J«:tloa of Ma£Tter PrIatA 
I>ecombcr 1B&2. 

Vtn^cla Mtiseam, Bldunond, Va.: 

Gora-TatiroEaDchta prints. 

J&noBTji' 105S. 

Toli^do Miincmn of Art» Toledo, Ohio: 

Music MnniiBerlptS. 

Jaunnrj U-Mnrch 1« 

pLerpoat Morgnti Library, Now' York, N. ¥.: 

*Xandscape Drawing and Water Colors ^ Breugcl to CcanDii^"—7 drawlogd, 
JonEiary 30-Apra il. 1§53. 
i^hdELdelpbUt Art Amance, Pliilndelpiblap Pa, i 
Selecdono from Recent Frencb A<?qDlAiUoOA 
Frtjroary 9-Marcb 1, 1&53L 
I>eavor Art MaseUntH Denrer, Colo.! 

"Art Tells the Story'—1 Blake priot. 

Mart!h l-Aprll 2S. 11^. 

Yft Dcoavor Art GaUeryp %'iiiicoorerp Bridsb Colombia j 
Fnmcli Impressioaiiizii, Drawings and Watcreolom 
Morcb aa-Aprll W, lim 
Tyler School of Art, Eltlnfl Park, Pa.: 

Eobby Bbow for Abfngton Hospital BeneAL 
April 15w 1&53. 

MJaneapollB Institute of Arts, Mlhnsapolla, Minn.! 

Ifltb-Contury Monotypes—5. 

May S-June 30, 1053. 

Index of American Design,—Durmg the fiscal year 1953j 25 travel- 
ing exhibitions of origmal watercolor renderings of tlua coUeetJon^ 
with 58 bookings, wofo sent to the following States and countries: 


San* DT 

Alabama....__ 

Arkanw-,----- 

Caanectloutw^,—^ . 
Difltrlfl of Colombia. 

HUmIh... 

lodiana.^-^-^^- 

Iowa-- 

Kentiioky--..-^^- 

Loulsiiuia___ 

Mafne.^,__ 

Maryland-__ 

Mtohigau-^—-- 

Mteinippi.^_ 

Now Jettey.^, 


NuwAfr 

3 

1 

1 

& 

2 

1 

6 

1 

1 

1 

3 

1 

1 

2 
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ar iCdunCfr 

New VofSc.™_,~,- 4 

North C^it>Hnft_r,^_5 

Ohio _ 4 

PeDne^lvanU--^ - - —— I 

South Cniolma -- 1 

Tenuessee.^^^ -- — 2 

Virginiii_ __ 1 

WlflODoiin_ — 1 

Greece^,,_ I 

Italy __ 1 

?ale«tioc - - 1 

Turfcey_-__ . .. ^ - -- 1 

Western Gertnany.^,,,-,- — --1 

Weatem Oerruiiiiy md ATHitria___^- 1 


CURATORIAL ACTOITIES 

The Curatorial Department accessioned 927 gifts to the GallEry dur¬ 
ing the fiscal year 195S. Advice was given regarding 285 works of art 
brought to the Gallery for opinion, and GO visits to otlier collections 
wens made by members of the staff for eitiier export opinion or in con¬ 
nection with offers of gifts. About 1,200 inquiries requiring research 
were airSAvcred verbally and by letter. On August 10j 1952, John 
Walker, as representative of the Uiiite<l States Government on the 
occasion of tlie Centennial Celebration of the German National MU' 
seum of N Uremberg, gii ve an address before a Inrge audience. Clmrles 
M. Richards (conducted two courses in art history under the auspices of 
the Dopa rtment of Agriculture. Miss El i z^abetb Mongan gave a series 
of lectures on prints at Beaver College, S worth more CollegOj and the 
Tyler School of Art. Jfr. Richards servo^l as an ^-expert on art” and 
lecturer at the Career Conference held at George Washington Uni- 
versity. He also attended the an nual meeting of t he Anierlean Associ¬ 
ation of Museums at Buffalo, N. Y., and an organizational meeting 
of the Southern Conference of Museums at Raleigh, N. C. Miss 
Kfltliarine Shepard w assent as a delegate from the Washington Society 
to the annual meeting of the Archaeological Institute of America m 
Cleveland. Perry B, Cott was elected vice president of this Society. 
Mr. Cott sen'cd on the following committeesFine Arts Committee, 
Washington Cathedral; Advisory Committee for Ftilbright Awards 
in Fine Arts; Committee for tbe Inatigural Medol; Committee for the 
Protection of Cultural Property. Mr. Cott arranged a sthedulo of 
tonrs of United States museums for visiting foreigners under the 
International Exchange of Persons Division, Department of State. 
Erwin O. ^ristensen was one of Qve judgijs at the Army-Wide Li¬ 
brary Publicity Contest. Hr. Christensen was chairman of tlie session 
on “Europeaji and American Art” at the Howard University Festival 
of Fine Arts this spring, and lie also made examinations and wrote 





















SECRET AH V'B REPORT 


33 


i€ports OR the Mofosini and Negroli helmeta in the Widener Collec¬ 
tion. Williftm P. CaoipbeM was one of tlirec judges at the “Neigh¬ 
borhood Art Show” in Fauquier County, Va. 

Special installations were propured for the French drowings csthibi- 
tion and the exhibition of Japanese paintings and sculpture under the 
direction of ifr. Cott. He also supervised tlie installation of new 
vitrines for tho Robert Woods Bliss Collection of pre-Columbian art- 


RESTORATIOM AND REPAIR OF WORKS OF ART 

Necessary restoration and repair of paintings and sculpture in the 
Gallery’s collections were made by Frnneis Sullivan, lesidont restorer 
to the Gallery. Tlutty-one pieces of furniture in the Widencr Collec¬ 
tion were shipped to New York for repair and conditioning; these were 
returned to the Gallery in October, 


PUBLICATIONS 


During the year Huntington Cairns contributed an article on 
♦‘Synibolisro and the Language of Jurisprudence" to the forthcoming 
volume “In the Beginning Wa.s the Word: An Inquiry into the Mean¬ 
ing and Function of Language," end reviews of “The Theodosian Code 
and Novels” and “Law, the Science of Inefliciency,” by William Seaglc, 
to the Library' of Congress United States Quarterly Book Review; 
“The Note-Books of Matthew Arnold,” edited by Lowry, Young, and 
Dunn, to Poetry Jlagasinc; and “Feeling and Form,” by Suaanne 
Langcr, to the Virginia Quarterly Review. He also delivered a series 
of lectures at the Johns Hopkins University on “The Theory of 


Criticism.” , w . i 

In November a new book, “Great Paintings from the Natioiml tjal- 

Icry of Art,” by Huntington Cairns and John Walker, was published 

by the Mncmillaii Co. 

Nine articlea by John Walker on paintings in the Chester Dale 
Collection appeared in the Ladies Home Journal. 

Mr. Christensen contributed an article, “A Page from the Sketch¬ 
book of Martin Van Heemkerck” for the G;iaette dee Beaux-Arts. 
Other publications by tlie staff during the fiscal year 19{)3 inclnde 

the following: , 

“Objects of Medieval Art,” Handbook No. 3 in the National Galley* 

of Art series by Erwin O, Christensen. 

A catalog entitled “Twentieth-Century French Paintings from the 
Chester Dale Collection” was prepared by William P, Campbell. 

A book for hobbyists entitled “Early Xrnmc&n Design: Toleware” 
was written by Mr, Christensen. He also wrote the book “Early 

American Wood Carving.” .. 

A monograph on Giovanni Bellini’s “Feast of the Gods is being 
revised by Mr, Walker and a sixth edition of the catalog, “French 
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Paintings from tlie Chester Dale Collection,” is being prepaiied by 
Mr. Campbell. 

During the fiscal year 1953 the Publications Fund added four new 
color postcards and a new 11^ by M-inch color reproduction to the list 
Available and 6 additional new 11- by 14-incb color prints were on 
order. Nineteen new monotone postcards and four new Christmas- 
card color plates were produced. At the time of the opening of tUo 
cxliibition of Twentietb-Century French Paintings from tile Cheater 
Dale Collection a stock of 13 color and monotone postcard subjects 
was also acquired from the Art Institute of Cliicago and distributed 
liere. Eleven more large collotype reproductions of paintings at the 
Gallery distributed by a New York publisher were placed on sale, and 
this company also produced the first 6 of a new series of 11- by 14rincb 
plate-size color reproductions of our works of art. 

A ncTv set of playing cards, Wedgwood plates bearing a picture of 
the Gallery building, u stock of “Famous Paintings” calendars includ¬ 
ing many Gallery paintings, and tbo book, “Italian Painters of the 
PenaiEsance,” by Bernard Berenson, illustrated with numerous Gal¬ 
lery paintings, were also made available. The 1952 A, W. Mellon 
lectures of Jacques Jlaritain in published form were placed on sale as 
well as four other books by National Gallery of Art staff members. 

Exliibition catalogs of the French drawings, Robinson, and Japanese 
shows were distributed, and over 20,000 postcards of Japanese works 
of art were sold here during the latter exhibition. 

educational program 

The attendance for tlic general, congi-esaional, and spEscial tours and 
the “Pictura of the Week” totaled 43,544, while tlia attendance at 39 
auditorium lectures on Sunday afternoons was approximately 13,0G8 
during tlie fiscal year 1953. 

Tours, lectures, and conferences arranged by appointment were 
given 202 groups and individuals. The total number of people served 
in this manner was 4,701. Tliese special appointments were mad© for 
such groups oa representatives from leading universities and museums, 
groups from other governmental departments, high schools, college 
students, women’s dubs. Sunday-school classes, and a number of for¬ 
eign visitors. This service also included the training of Junior 
League volimteera who thereafter conducted tours for art students in 
the Washington high ^ooU and a training program for mambers of 
the Arlington American Association of University Woman who 
served as volunteer docents and conducted tours in the Gallery for all 
the Arlington public-school cliildren in grades 2 through 6. 

The staff of the Education OfEoa delivered 17 lectures: 22 lectures 
d^ver^ by guest speakers. Duriug March and April Sir Ken- 
neth Clark dehvored the second annual series of the A, W. Mellon 
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Lectures in the Fine Arts on the theme, ^^The Nude i A Study of Ideal 
FonnJ^ 

During the past year, 113 persons bo^^o^ved 3,327 slides from tie 
lending oolloction. Seven copies of tlic National Gallery film ’ivorc cir¬ 
culated on itinerary with 106 bookings completed* In the coming 
year, 18 copies of the film will bo placed in audiovisual libraries in as 
many different States so that they may have the maximum distribution 
with guaranteed good treatment. 

Eight more sots of the ^‘Dmstmas Story,” a miineograpied lectura 
illustrated by 34 slides, were made up and circulated, with approxi- 
mafely 1,882 people viewing tlie slides^ 

The printed Calendar of Events, announcing all Gallery activities 
and publications, is distributed monthly to a mailing list of 5,100 
names. 

LIRRAKY 

Books, pamphlets, periodicals, photographs, and subscriptions pur¬ 
chased out of the fund presented to tlie National Gallery of Art by 
Paul Mellon totaled 306 during the fiscal year 1953; S3 were purcliased 
out of the fund given by Harold K. Hochschild^ Gifts includid 270 
books and pamphlets, while 713 books, pamphlets, periodicals, and 
bulletins were received from other institutions. Outstanding among 
gifts were 50 books pi'escnted by Lessing J* Rosenwald. 

Altliougli the Library is not open to the public, it is possible for stu¬ 
dents of art and persons with art questions to use tlie services of die 
Library» During tliis fiscal year the library st aff handled 1,430 refer¬ 
ence questions, and Giera were 635 readers otiier than the Gallery staff 
who used the Library^ 

The Library is the depository for photographs of the works of art 
in the collections of the National GaUery of Art. During the year 
425 persons other tlian the Gallery staff came to purchase prints, and 
215 mail orders were filled. 

INDEX OF AlUEIUCAN DESIGN 

During the fi^al year 1953, a total of 7 new exhibits containing 
304 renderings were completed* Index material was studied during 
the year by 572 persons representing sx>ecial research interes^^ do- 
sigtiers, groups interested in the material for publications, exlubitions, 
and slidci?, and to get a general idea of the collection aa a whole. 

A total of 859 photographs of Index renderings were scut out of the 
Gallery on loan, for publ icily, and purchase* A gi ft of seven ty 2-x-2'' 
slides of Index material was made by Dr* Konrad Prothmann* 
Twenty-two eats (consisting of 1,435 slides) of slides were 

circulated in £6 States, Italy, and Eugland, 
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maintenance of the building and grounds 

The usual work in connection witli the care and maintenance of the 
building and its mechanical equipment and the grounds was oondnaed 
tliroughout the year. Flowering and foliage plants grown in the 
moats were used in the garden courts. 

In order to provide additional storage space for tiio Publications 
Ollice^ a new concrete floor was laid in on uniinished area at the west 
end of the ground floor. 

A partition, stainless steel sink, and print washer were installed in 
one of the darkrooms of the photogi'aphers’ laboratory in order to 
increase the eiffi^ciency of that department. 

The ele%'ator& were inspected by a representative of the District 
government, and also b3’ a representative of tbe Hartford Accident & 
Indemnity Co., and found to be in good mechanical condition. 

The high-tension switcligear, together witli the safety relays and 
protective clevices, w'as examined and tested by the Potomac Electric 
Power Co. 

Kef rigera lion machine Xo, 4 was thoroughly checked and the necos- 
sary adjustments made in order that it would be in flrst^la^ operating 
condition when the heavy summer load of air-conditioning would be 
placed upon it. 

With funds appropriated for the purpose, a contract was entered 
into with the Wortliington Corp. for the replacement of three refrig¬ 
eration machines. Two of the machines were in operation by June 
23,1053, and the w'ork of installing the third machine is now under 
way. 

OTHER ACTIVITIES 

A total of 38 Sunday crening concerts were given during the fiscal 
year 1953 in the West Garden Court, The National Gallery Or¬ 
chestra, conducted by Bichard Bales, played nine concerts at the Gal* 
Icry with additional performances at the United States Naval 
Academy at Annapolis, Mtl., and in the Corcoran Gallery of Art, 
Two of the orchestral concerts at the National Gallery were made 
possible by tJie Music Performance Trust Fund of the j\merican Fed¬ 
eration of Musicians. During April, May, and June, seven Sunday 
evenings were devoted to the Gallery's Tenth American Music Festi¬ 
val. Thirty-two compositions by thirty-one American composers 
were played. Most of the concerts were broadcast in their entirety 
by Station WCFM, Washington, and the Continental Network. A 
new feature of the series was the addition of the Church of the Ref¬ 
ormation Cantata Choir to the National Gallery Orchestra at two 
concerts which presented both classical and contemporary composers. 

The photographic laboratory of the Gallery produced 14,013 prints, 
402 bluck-and-whit© slides, 1,15C color slides, and 127 color trons- 
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parencies, itt addition to 2^130 negntives, X-rays, infrared and ultra¬ 
violet photographs. 

During the fiscal year, 2,358 press releases were issued in connection 
with Gallery activities, while 142 permits to copy paintings, and 224 
permits to photograph in the Gallery were issued. 

OTHER GIFTS 

Gifts of books on works of art and related material wore made to 
the Gallery by Paid Mellon and others. Gifts of money were made 
during the fiscal year 1053 by the Old Dominion Foundation, the 
Avalon Foundation, and Harold K. Hochschild, 

AUDIT OF PRIVATE FUNDS OF THE GALLERY 

An audit of the private funds of tlio Gallery has been made for the 
fiscal year ended Juno 30, 1953, by Price, Waterhouse & C^., public 
accountants, and the certificate of tliat company on its examination of 
the accounting records maintained for such funds will be forwarded 
to the Gallery* 

Eespoctf uUy submitted* 

HuNTiNffroji CAisNBt Secretary^ 

Dr* LEtiXAHi> Cabmichah*, 

Secretarif, S7Rith$<mi4in In^titviion* 


APPENDIX 3 


Report on the National Collection of Fine Arts 

Sir : 1 hare the honor to submit the folio win g report on the actiTities 
of the National Collection of Fine Arts for the fiscal jeor ended June 
SO,1953: 


TIIE SMITHSONIAN ART COMMISSION 

The 30th auntial meeting of the Smitlisonian Art Coimnission was 
held in the Kegents Hoorn of the Smithsonian Building on Tuesdaj, 
December 2,1952« Tbe members present were: Paul Manship, chair- 
iiinii; Atesander Wetmore, secretary (member, ei officio); John Taylor 
Arms, Bobert Woods Bliss, Gilmore D. Clarke, David E. Finley, 
Lloyd Goodrich, Walker Hancock, George Hewitt hfyers, Archibald 
Wenley, Lawrence 0 rant White, Andrew Wyeth, and Mahonil Young, 
^omns M. Beggs, Director, and Paul V. Gardner, curator of cenun- 
ics, Xational Collection of Fine Arts, were also present, 

Tlie Commission recommended to the Board of Eegente the reelec¬ 
tion of David E. Finley, Paul Manship, Eugene E. Speicher, and 
Areldbald Wenley for tlie ensuing 4-yoar period- 

The following officers were elected for tlio ensuing year: Paul 
Manship, chairman; Eobert Woods Bliss, vice chairman; and Leonard 
Carmichael, secretary. The following were elected members of the 
executive committee for the ensuing year; David E. Finley,chairman, 
Hobert Woods Bliss, Gilmore D. Clarke, and George Hewitt Myers. 
Paul Manship, as chairman of the Commission, and Leonard Car¬ 
michael, us secretary of the Commisaion, are officio members of the 
executive committee. Dr. Alexander Wetmore, retiring Smithsonian 
Secretary, was added to the list of emeritus members of the Commis¬ 
sion. 

Dr, Wetmore reported to the Commission that a bill (H. It. 8316) 
had been introduced in the House of Rapreacutatives “to establish as 
H branch of the Smithsonian Institution an American Academy of 
Music, Drama, and Ballet, for tbe education of selected pupils in all 
the wrious phases of these arts, and for other purposes, as part of a 
Xational War Memorial (to include a theater and opera house).” 
A similar hill was introduced in the Senate (S. J, 105). 

Mr. Beggs presented his annual report to the Commission, and said 
that special emphasis had been given to exhibitions during the year. 
He reported the completion of the renovation of the first-floor galleries, 


BECliETAHT'S REPORT 


39 


th6 reorgtiuization of tlia permanent exhibition of tho Harriet Lrixne 
Johnston, Ralph Cross Johnson, John Qellatly, and Pell Collections, 
and the preparation in progress of a new catalog and hondbooks of 
the collections. Responsibility for scheduling the monthly f(^er 
exhibitions in the Natural History Building, including those of «ien* 
tific materials, was transferred by the Secretary to the National 
Collection of Fine Arts. 

Mr. Beggs also described other netbities of the National Collection 
of Fine Arts: The Tliird Annaal Exhibit of the Kiln Club of Watii- 
ington, representing accomplishineiit by local craftsmen under Paul 
V. Gardner's direction; the exhibits of paintings by Edwin Scott and 
Alice Pike Barney, indicating new uses of the Barney Fund; the Art 
and Magic in Arnhem Land Exhibit, sho^ra first in the Natural His¬ 
tory Building and now being circulated by the Smithsonian Travel- 
ing Exhibition Service; the exhibition of “French Drawings of Five 
Centuries,’* lent by the French Government, first shown at the Na¬ 
tional Gallery of Art by the Smithsonian Traveling Exhibition 
Service, followed by showings at the Cleveland Museiun of Art, the 
City Alt Museum of St. Louis, the William Hnyw Fogg Art Museum, 
and the Metropolitan Museum of Art, before its return to France. 
Mr, Beggs reported that the contract widi th6 Department of State 
for funds for the preparation of exhibitions to be sent abroad in 1953 
and 1954 had been renewed. 

The following objects were accepted by the Commission for the 
Nfitional Collectioii of Fine Arts x 


OU, TJie Rtepfaen ChUdrea (Theodore Brower, CoroellH, John, and 
Amelia), attrltntcd to o brother of President Mudlfloa. Gift of AmeWa R. 

In White (Dr. nenry StoiBls DrlnkerJ. bj Cecilia Beaui, N. i 
(ISes-BMS). neiiTj' Ward Rimsfir bequesL 
Oil. portrait of Dr. George JT, Becker (ISHT-JOiaj, by ^or 

Eneke (18E1-?), Gift at Mrs. George P. Boeter, Aeceuted for Ihe >fttiojaBl 

Marble, General Philip H. SberidoD (1(31-1888). h? TbornaB Boebaann Read 
(1822-1811!). Gift of Bcajoinla BelL Accepted for Ibo NatloiiBl Portrait Gn - 

ple«9 of lEi^lera glass: Garelle bowl utd (truatol glass deigned 

by Sidney Wnnsb and made by Stoohen Glawi, Joe.. Cornlag. New York) . 
fS inches high}, afllUraj (sniolte cryfllal glaaa with cot flutiii^), ^obidar 
(014 Inchca high with crystal glass engraved flsb decoration), all d^^ied by 
Geida Strotobcrg and modo at StromberKabyttna, Sweden. Gift of Ur. and 

airs. Hneb a. Smith. Jr. _ v- 

Ceramic, bottle, H inchea blgh. St. Ires pottery, stoneware, Teamoka tlaee. 

designed hy Ecraard HoweU Lcncb. Gift of the artW. hr 

Ceramic, bottle. 16 Inches hlsh, stoaewore, Sgrafflto decoratlDii, dwlgned hy 
I'aul D. Holleman, Boibnry, blaas. Gift of the Kiln Cluh, ^ Conmilc 

Two award-wlDDlaj; pieces from the Third Anatml 
Art. 1052: hottte, band-modeled, ivory matt Klane. by Alta 0. Fuller, winner 
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of tbe B. F. Dmkoafcld awmd; and bow), wtae-red sUzo, bF Lisle Fuisel, 
wlmier of Wlntfarop CcramJc Supply GompanF awunL Gift of lltc Kiln Club. 

STUDY couj:cnoN 

A ceramic sculpture, Toad, designed by Ollie P&lmore Long, 
gift of the Kiln Club, i^ae added to the study collection. 

TRANSFERS ACCEPTED 

Four watercolois n’ere transferred from the division of birds on 
March 13,1&53; Cardinal, Towhee Bunting, and Purple Gradde, by 
Johu Jamea Audubon; and Bose'-breosted Groabeali, by Joseph B. 
Kidd, after Audubon. 

Three oils were transferred from the divimou of graphic arts on 
March 25,1053: Indian Summer, by Jasper F. Croirsey, K, A-; Octo* 
ber, by Bobert C. Minor; and November, by Jervis McEntec, K. A. 

LOANS ACCEPTED 

SrliniatuFe, James 0. Simons, attributed to James Peale^ was lent 
by Miss Henrietta Simons, Charleston, S. C., on July 10,1052 (with¬ 
drawn by owner on September 5,1952), 

Seventeen niiniatores were lent by Mr. and Mrs. Kuel P. Tolman, 
Washington,0. C., as fallow's: 

Man with Red Hair, br Alvan Clark (ISWr^). 

UnkDDWn bj Robert Fiel4 (ft liSO-iaifl). 

Unkitawn Gentleaian, by Tbomas Ftatmaa (1033/7-88), 

Unknmvh Gentleman, by Rorab GoodrldRe (1788-1933), 

John (or Uriah) VaaKbau.by CbrletopberGielaar 10.1837-64), 

Robert Farkei, attr(bated to Henry Imcnn (1801-40). 

UnknuTiii Touaf: Lady, attributed to Henry Imnan (ISOl-tO). 

J. B., by Raphaelle Pciile (1774-1823), 

8elf Fortralt, by Samli Peaie (1800.95). 

Bekaown Lady, by Jgho Ram age (17-48-1802). 

Self Fonratt, by EMu-ard Rarage (1761-1817 ). 

Uahnown Man, by Bldiard M. Statgs (1820-81), 

Nancy dc VtUera, by Carolyn D. Tyler, 
ttiM Mary Angell, by Cerolya D. Tyler. 

Elizabeth Moore, by Carolyn D. Tyler. 

Mr. W,, by an undetermined artist. 

Unknown Man, by an nndeicralaed nrUaL 

Six pieces of modem glass were lent by Mr, and Mrs, Hugh J 
Smith, Jr., Scarsdale, K. Y., ou April 11,1953. 

LOANS TO OTHER MUSEUMS AND ORCANl7j(TIONS 

Table, French, 18th century (P, 220), was lent to the American 
Fedmtion of Arts, Washington, D. C., on July 10, 1952 , fop an 
indefinite period, 

Venetian plate, of the Cozzi period, c. 1780 (P. 497), and a aoup 
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tureen, dated Turin, c. 1776 (P.801), were lent to the Detroit Institute 
of Arts for an exhibition of Arts of Tenice in the 18th centuiy, from 
September 28 to November 1,1052, (Returned November 14* 1952.) 

Two portraits, by Charles Hopkitison—Nikola P. Pasihitch and 
Prince Kimmoclu Saionji—were lent to the Centuiy Association, New 
York City, for an exhibition of work by Charles Hopkinson, from 
December 3,1952, to January 4,1953. (Returned January 22,1953.) 

Oil, Carcsse Enfantine, by Mary Cassatt, was lent to tlio Munson- 
"VVilliams-Proctor Institute Art Gallery, Utica, N. Y., for an exhibi¬ 
tion of expatriates, Wliistler, Cassatt, and Sargent, from Jnniiaty 4 
through 25,1058. (Returned January 30,1953.) 

Oil, The Storm, by Ludwick Backlmysen (with seven oils by Edwiu 
Scott from the Smithsonian LfCiiding Collection), was lent to the 
United States District Court of the District of Columbia on December 
16, 1962, for a period of 4 years. 

Two oils. Cliffs of the Upper Colorado River, Wyoming Territory, 
by Thomas Moran, and hfoonlight, by Albert P, Ryder, were lent to 
the American Federation of Aiis on January 12,1053, for an exhibi¬ 
tion of I9th-centuiy American paintings to be circulated in Germany. 

Two oils, An Abandoned Farm, by Ernest Lawson, and Laguna, 
New Mexico, by Albert L. Groli, were lent to The White House on 
February 6,1953, for an indefinite period. 

Oil, Westward the Course of Empire Takes Its Way, by Emanuel 
Leutv.e, was lent to tlie Denver iVrt Museum for an exhibition, ^‘Ait 
Tells the Story,” from March 1 through April 26,1958. (Hetumed 
May 6,1953.) 

Oil, At Nature’s Mirror, by Ralph Blakelock, was lent to the 
American Federation of Arts on February 13,1953, for their trevelitig 
show **American Tradition iSCKHEJOO," through May 1953. (Returned 
May 29,1953.) 

Two oils, Roses, by Walter Shirlaw, and The Signing of the Treaty 
of Ghent, Christmas Eve, 1814, by Sir Anicdee Forestier (with 4 pastels 
by Alice Pike Barney, and 5 oils by Edwin Scott, from the Smith¬ 
sonian Lending Collection), were lent to the United States District 
Court of tJ»e District of Columbia on February 18,1953, for a period 
of 4 years. 

Oil, Portrait of Wyatt Eaton, by J. Aldcii Weir (with 6 oils by 
Edwin Scott, from the Smithsonian Lending Collection), was lent 
to the Deportment of Justice on Mardi 12,1953, for a period of 4 years. 

Bronze, Bust of Hon. Elihu Root, by James Earle Frciser, was lent, 
to the National War College on March 13, 1953, for n period of 
4 years. 

Oil, Portrait of Dr, Georg® F. Becker, by Fedor Enckei, was lent 
to the National Academy of Sciences on April IT, 1053, for a period 
of 4 years. 
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Four Dlls, Sea and Bain, by George H, Bogert; Bvening Glow, 
Mount Mclutyre, by James Henry Moserj Tlie Vintage, by AlnyflnJftr 
Bene Veron; and Conway Hills, by Frederick B, Williams (witli a 
watercolor. Hill and Lake, by James Henry Moser, from the Smith¬ 
sonian Bending Collection), were lent to the Department of State on 
April 23, 1953, for a period not to escced 4 years. 

Oil, Portrait of Bear Admiral lUchard E, Byrd, by Seymour M. 
Stoue (witli 4 oils by Edwin Scott from tjie Smithsonian Lending 
Collection), vvos lent to tJie Bnrean of tlie Budget on May 13, 1053, 
fora period not to exceed 4 years. 

Three oils, Col. William Slinkespeare King, by George Catlin; 
Hon, Salmon P. Chase, by James Bcid Lambdin; Biistic Dance, by 
Jean Antoine Watteau; and two marble busts, Hon, Charles Erana 
Hughes, by Moses W. Dybanr, and Gen, Philip H, Sheridan, by 
Thomas Buchanan Bead, were lent to the United States Court of 
Military Appeals on June 11,1953, for a period not to excee<14 years. 

Four watercolors by William H. Holmes, aiy Old Mill, Holmes- 
croft, Hear Rockville, Maryland; A Maryland TVTieot Field; Over the 
Alaiyland Fields; and the Kormal Rock Creek about 1910 (with 1 oil 
by Edwin Scott, from tlic Smitlisoniait Lending Collection), were 
lout to the Bureau of tlie Budget on June 25,1053, for a period not to 
exceed 4 years, 

LOANS RETURNED 

Two oils. Portrait of George Washington, attributed to William 
Winetanley, after Gilbert Stuart, and The Signing of the Treaty of 
Ghent, Christmas Eve, 1814, by Sir Amedeo Forestior, lent March 22, 
1940, to the Department of State, were returned January ID, 1953. ' 

Thrw oils, CJonway Hills, by Fredericif Ballard Williams; The 
5feadow Brook, by Charles P, Gmppe; and Sea and Rain, by George 
H. Bogert, lent March 14, 1046, to the Deportment of the Treasury, 
were returned Febmarj 12,1953. 

Oil, December TJplantls, by Bruce Gruio, lent June 27,1950, to tlic 
Exeentiva Council of Economic Adviars, was returned Febru¬ 
ary 26,1963. 

SMmSSONTAN LENDING COLLECTION 

One oil painting, Paris, 1010, by Edwin Scott (1863-1929), was 
added to the Alice Pike Barney Memorial Collection on April 11, 
lD58i ^ 

Tiio following paintings w*ero lent for varying periods: 

Toekesec tnsUtute, Tuskegee Iiwtltnte, Ala.: 

ADonat tS, 1DS2; 

Old Uan with Pipe, bj O. W. Koedetaleln. 

Soldlera of the RmpLrD, by lodoal, 

Tangier, bj L, Qarcla. 
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BallerlDC^ hy Alice P^lce Biirnej. 

Capt[Lia Wliecl^>r+ bj Alice Pike Bonae?- 
Laura Alice In Blu BuIk by Alice Pike Bditiey, 

Ik'fcum In FJcbn, by Alice Pike Bnrney. 

Inara with Blue Scurf, by AUce Pike Burney^ 

^iarle BycL tbe Painter, by Alice Pike Bartit'y 

AlartbUp by Alice P[ke Bnrocyp 

aiotsu and Ptiss^ by Alice Pike Ramey. 

Seli Portrait in 1024. by Alice Pike Barney* 

Scli Portrait with Putette, by Alice Pike Biirney* 

The Brass Kettle^ by Alice PIko Barney. 

Wootlftprltc, by Alice Pike Bamey. 

Young Oltl with. FlclLu, by Alice Pike Barney* 

Dcpurtment of Jostlco* WualiLngton* D. C,; 

September 25, 191^: 

llarie Huet, by Alice Pike Hurnoy, 

H, D* Shepherd, by Alice Plko Barney, 

White Paradlsei by Alice Pike Barney* 

Cliambre dea I>fput& Ko. 3, by EdTrln Scott 
B^iuiuos jjr^a dea Escollers Kci. 1+ by Edwin Scott 
Place do la Sladololne, by Edwin Scott- 
Qual do la Seine* l2^Use St GervulK, by Edwin Scott 
Scene Italicnne de la Fontaine, by Edwin Scott 
aiarch 12, lOKl: 

La aiadolelne No. 2; by Eilirin Scott 
AfEl^D de Millet by Edwin Scott. 

Notre Dame, by Edwin Scott, 

Place St Qermala-des'PriJs* by Edwin Scott 
Porte St Martin No. Z by EkSwln Scott* 

United States BtsErlct Conre for tbe District of Columbia, Washington. D. C.: 
December 15, 1952 i 

Batcnn dc F£cbe, by Edwin Eoott 
Egllse de Vlllc, by Edwin Scfott 
Homme an Cbapcaa Uoufe, by Edwin Scott 
HonOeur Flabtng Boats No. 1, by Bflwin Scott. 

SiilDt Roche, Kuo St Honore* by Edwin Scott 
TMe de Fcinnie+ by EdwLn Scott 
The Seine at Paris (Llnstltutej* by Edwin Scott 
February 19,19fS3: 

All Kull Kahn, by Alice Pike Barney. 

Camille G<»nle. by Alice Pike Barney. 

Jimmy Davl«* by Alice Pike Barney* 

Old Acton by AUw Pike Barney, 

Cflto aus Environs de Cherboni^* by EMwin Scott 
Forte de Gberbonrg- by Edwin Scott 
Forte St aiartln at Enterrcment by Edwin Scott 
Ships at Anchor, Cburbonrg. No. 1* by Edwin Scott 
Ship at Anebor, Cherbourg. No. 2, by Edwin Scott 
Lehigh UalTerfllty, Bcthleheoj, Pa.; 

March s, 1D53 ! ^ ^ ^ 

Cbnnibre dea D^uifis la a Mist, by Edwin Scott 

Saint Boebe Chnrtb, by EdwJa Scott 
The Madeleine at Dawn, by Edwin Scott 
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Dcpjirtin€st of Btnte, WufihlDftuii, D, C.j 
April 23. 1033: 

mu am] Luke, bf James Heorf Moser. 

Boreiitl of tLo Budget, Waalilugtoo, D. G.: 

Moy 18, 1958; 

Bonlcrenl St Oernifll)] tPr^s Bt Germaln>des-Prte), by Edwin ScoEt 
Cbambre dn Dfpiatda Nu. 1, by Bdwiii Scott, 

Place tie la Goncorile No. 1, by Edwin Scott. 

Saint Ocnnalne dcs Priia No. 3, by Edwin Scott 
June 25, 1053: 

Saint QenuatDe deit Pr^ No. 2, by Edwin Soott 

ALICE PIKE BARNEY MEMORIAL FUND 

An addition of ¥5,000 to tlm fund establkhcd in IPfll by Misi? 
Natalie Clifford Barney nnd Mrs. Laura Dreyfiis-Bamey, in memoi^ 
of their mother, for the purpose of eDcouraging the appreciation and 
creation of art in the United States, was received in January 19S3. 

THE HENRY WARD RANGER FUND 

Accordinj^ to a piavisicn in the Banger bequest that paintings 
parchAsed by Uio Council of the National Academy of Deagn from 
the fund provided by the Henry Ward Banger bequest, and assigned 
to American art institutions, niay lie claimed during the 5-year period 
beginning 10 years after the death of the artist represented, 2 paindnga 
were recalled for action of the Smithsonian Art Commission at its 
meeting on December 2, 1P5S. 

Nft 02. Man In Wnito (Dr, Honty Stnnda Drldker}, by Ccellla Bmos. n, a. 
(1863~1&42), was accepted by tbe Cnmmlfution to become a pcnaaoetit uccceefeo. 

No. 6. The Oratip! Bowl, by Anna S, Pisber. N. A, ( -10431, was returned 

to tbe lEhode laland School of DealGn. Pct^Tldence, a 1.. where it nos orlKlnally 
nsBlened In 1021. 

The following paintings, purchoBed by the Council of tJie National 
Academy of Design in 1952, have been assigned as follows; 

Tim SHd ArtUi 

13T. Yorktown Holgtite (wiit^rcoloT)^ 
bjr Warren Batun^rtncr^ A. 

laa. Pirates Alley, New by Guy 

Pene Dn N, A, (1SS4- ). 

JS0. Night Falr^ by Mortlii JfiekBon 
(i^n- >* 

140. Tide Water Oreelc^ Oteg. {waters 

Color)* by Theodore Kauttky, 

N. A. 

141. My atodlDp by John Koch (DQID- 

)■ 

Still Life with Leaves* by Emger 
Knots. 


SulTolb MxLMwtn, Stone Brook, 
Lonu iBlond, N. T- 

Fhllbroob An Center, Tnloa* Ok la. 

Mead Memorial Miioetlin., Amhetot 
College, Amberot^ Mass. 

Wlltiom A. FarflOwortb Library 
and Art MuBcnm* Rockland, 
Moine^ 

Society ot Liberal Arts, Joalyn Art 
Maseom* Omoba, Nebr, 

BerkEblre MoHeDm. PltUflold, Mosa, 
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SMITHSONIAN TRAVELING EXHIBITION SERVICE 

Thirty*two cxJuhitioiia were dpcukted during the post season, 20 
IQ tlie United States and Canada and 12 abroad, as follows: 

UeflTED AXD CANADA 


Painluis 

TUi€ 

CobUfiii[Kiriipy SwIbb PAintliilEQ- 

Klnnlsl] ana 3 ciilptcire-„ 

ProDcli l>rawJjU^, from 

Five Ccnti]Tl€s. 

<j'ermdii Drawlogfl and WatercolcHfia— 
ScrcD Cuban Puiut^H——--—^ 


OFuf Df awing 

Smtm 

Etd^ocssbficbe KuudtkDmmlaBiou of 
SwlUerLfiml; Dr^ Kelltr, CurQ tut 

of Konatmuuetltn in WinterOiur, 

Fini Artfi Aeailoiiir and FiBtiiab-Ametlcau 
dodoty in Holsliiki; FIuuLeh lA'iEotlDC 
(ne&kM Kceupuaj. 

Mme. jAcguplino Bcuteliot-Saiiplqiio ^ M. 
Georges ; French EmboEsj. 

Dr. Clmrlotto Woldler- 

Institute of CoctemporfiTy Art Is Bostou^ 
Paa American UuJoii Gomes 

Slcr«). 


Graphic jirts 

GhiSilren^a Boobs from Fifty Coen- 

tries I, U- S. OlHce of FilucaUan ojid State 

Chlldrea^a Boots from Fifty Coim- ^ Department, 
trleu n. 

Modern Swediali Dookbludlnga_^ SwcdJfib AasoeintLoii of ^Uster Bocli- 

blcders; Swedbdi lanUtnte In Stocks 
bolm: SweOlsb Etnlmasy. 

Wooduatfl by Antonio Fraaconi__ Print Club of Cleveland; Clcvclnnd Mn- 

ftenm of Art; Weyuo Oaliety. 


Dasiga 

rumilnro, Ccwtntne* anil Teitilea_^ ladci of Am^rlcnn DeelgUp National GaU 

lory of Art. 

Design from Eritftin__^-^__ Council of IndustrLiil Dealji;n; Dollar 

Exports OonttcU ; EritLsb Embassy. 


Architfcfara 


Now Ubrnrles,.-^—-—-—-- 

Tbe Bo^imlon of ArcbStectUta and 
Engineering 


■AmEiricau InaGtnte of ArebltectB. 


Ttxxiias 

Swedish Textiles-,^___SwadLib Embassy; SwcdlBh Homecraft 

Leagues Frlendi of Textile Art. 

Ceramict 

ArtLjtfl una PoUMB of ValtoQria I-lEene Butipio, Direetur, MiiHrain of 

ArtlBts uni Pottcra of Vallaurls II.__| Valloiirls, FTnnce. 
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Fern Art 


NorwesUs Decorative PaIntUxi-_ NorwetfLen Artlata Guild ; Norwegiaii 

Erut>as97. 


Our Wide Laud__ 

PeniiEjivaDla German Arts and 
CraftsL 


ludeJC of American Deaden, KnUonai 
Oallcrj ctf Art^ 


Etknfft^gjr 

Art and Magic in Arnbcm Laud__ Smithsonian InatitnUon^ Department of 

AntiiropoLoo^ 

AaaoAD 

Ittduencea on Amerlean ArcMtechire (GropLuaj p 
American Wnllpapcr^ 

Contempomrj Amerlcnti Teadlt^ 

Coutnluers and Padtaging. 

Tht World of Paul Revere. 

The City of Yort^ 

H&apects of the AjnerlcacL Film—Fonricen Diroirtori. 

Mlestoippl Panorama. 

FaabJotL and Color PinDtograplij^ 

Carl Schnrz. 

These displays were scheduled as an integral part of the programs 
of 77 museums and galleries, located in 29 States, the District of 
Columbia, and Canada. Catalogs were published for each, including 
tlio exhibit of the “French Drawings of Five Centuries,” lent by the 
Government of France. This exhibit ivas first shown at die National 
Gallery of Art, Washington, D. C., and then sent to CloTeJand, St. 
Louis, Boston, and New York City, before its return to France, The 
catalog, prepared by ilme. Bonchot-Saupique, enmtor of drawings at 
the Louvre, was privately printed, with an introduction by Mrs. Annc- 
morio H. Pope, chief of the Smidisonian Traveling Exhibition 
Service. 

INTORMATION SERVICE 

In addition to the many requests for information received by mail 
and telephone, inquiries made in person at the office nnmbered 1,4S2. 
Exainination was made of 773 works of art submitted for 
identificatioii. 

Washington art groups and local chapters of national civic organic 
zations were served during the year by National Collection of Fine 
Arts stall members who judged art exhibitions and competitions, and 
addressed meetings on subjects in their special fields. 

Introductions also were written to catalogs of exhibitioiiB published 
by organizations showing in the foyer gallery. 
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SPECIAL EXHIBITIONS 

Thirteen special eshibitiona i!vcre held during the year: 

JvlV S so, i9SS.^Aa exhlbltluD ot SwedUb textile^, artAneed la co¬ 

operation with the Swedlah Embassy by the Potomac CmAamen, consist lug uf 

12 ^ ceramic^H hook^T UJid puliitinea. 

August T ihr<Hii^h £7, mi.—An eiliiJhltlon qI 55 oU jHilnilnf^p ^‘lleTerles of 
ParLa," by Edwin Sswtt, from tM JUice Pike Bflmcy Memorial CtiUcctLon. Aja 
ILluijrtraEed catalog was printed wltli private funds. 

AusfHMt 7 thr^Ui^h J5JS.—An exliLbLtion of 14 pertralta lo oU, '^dtlsens of 
Japan," by JLlarfinerite B. librae^ty. An iUniFErated caialos was pa-lvfiteJj 
printed. 

iSTelJferrtter 5 ihrcu^Tl iS, Third Annual Exhibition of CerAtnle Art, 

sponsored by tbe Kiln CLab of WfisbIiiBton+ consisting; of li2S pleeet (JIT by local 
nrtLsts, 30 by imlte^l Anicrlcsn artists, md ® ioaaed by various Wnshlajcrton 
Embassies and Legations as repre^eatatlve of the work of tbelr imtlonai artisla). 
DmuonsiratlQiis on the potter's wheel were i;ivcu twice a day four time* a week. 
A ctlaloji was privately printed. 

JScp(e«i6cr S throfUffh ItS, The Second Eeeional Exlilbldon of the WflsJv 

Ington Si^nlptors Group* eonsiatlDg of 50 pieces of scalptare. A catalog was 
privately printed. 

October 9 through S9, J95;?.—Norwegian DworatlTe Pfilntlaj? throngh One 
TliouannO YcarSp held wndcr the patronaj^ of Bia Excellcaey, the Ambaiisiidor 
from Nor way, Wllltelin Man the de Morgenstleme, eopslstbg of M large mounted 
photographs, and 55 pieces of ceramics, A catalog was privately printed, 

A^ouember 9 throuffh fT, 1952.—The Flfleentli Metropolitan State Art Contcfitp 
held under tho anspEcea of tho D. C. Chapter^ American Artists Professional 
League, OMlRted by the Entre Noua Club, consisting of 'm patatiups, sculptnte, 
prints^ ceramics, and mctalcrafL A catalog was privately printed, 

I>ecefn&er 7,1352, fhroapA January 4, The Tonth Aonnat Exhibitlen of 

the Artieta' GaUd af Washington, consisting of 50 pa tut tugs and 0 plccca of 
ficulpture, 

/dnuurp il ihnauffJi SB, Contemporary Indian Art and Crafts, sponsored 

by the Govornment of India, orgnnI?-ed by the Academy of Fine Art, Calcutta, 
and the AlMndia As&ocSatlon of Fine Art, Eomhay* canslBitng of 353 Itemfl. A 
catalog was privately prlntctL 

1/nrch 5 thrmiffh £3, jyjj,—The Blxty-Hrst Annual Exhibition of the Society of 
Wasliington Artists, consisting of ^ palhtlnKn anij J5 plccea of scnlptnre. A 
cntnlog wns privately printed. 

Ifup Jtl t/iroupA fyjy,—The Twentieth iinnual Exhibition of the Miniature 
Painters, Sculptors, and Gravers Society of Washington, U, Cr, consisting of 221 
examples. A catalog was privately printed, 

Jfap 22, 195S .—At the raqncst of Eepresentath-e Charles R, IIiiwell+ of New 
Jersey, the model of the 1(130 prhse-winning design for the Bmltbsoulan Gallery af 
Art, by Eli el SitaHnen* was placed on exhibition in the lobby of the Natural 
tory ISnildlng. 

Jifas 7 fhroui?A 22,105J.—The Fifty-sixth Annnal Exhlbltlou of the Wasblhgton 
Walef Color Club, consisting of 135 watemcolors, etchings, and drawipge. A 
catalog was privately printed. 

Eespectfullj submitted. 

TiiOMAfl IL BeggS| director* 

Dr, Leonakti Ca&michaeLi 

SecretiXiy^ ,iSm*fAjcmwn 


APPENDIX 4 


Report on the Freer Gallery of Art 


Sir: I have the honor to submit the Thirty-third Annual Beport on 
the Freer Gallery of Art for the year ended June 30, 1953. 


THE COLLECTIONS 

Additions to the collections by purchase ^verc os follo^vs; 

»no]fZ£ 

r?2.^ dilnGiie, Kortlicra Wei (A. 330-6^^1)^ fitniidLiu: Daddlui 

«f eEH bronze on 41 low pbitfarm; removable moadorla de™- 

rated with flamea aad flora] patlorna tMst In loiv relief, 0J5a x 0,144, 

Cblneiie, Sbaog djiaagcy {ca. I!5fi5-i028 B. C.). Coat (iHj^er-ai 

of th* type eb'ii ^o. Decora tiona La relief nad intstSio ; patliiatloa milfi- 
cbite wHb igjKjts of cuprite. i O.OOS. 


lAOC 

G 3 . 0 . Chidese, Sbatw ilynmy ^ca. lS 2 jn.i 0 c 3 S B. d). Veiy Hibt* transtucent* 
lU^ninh aephrlte ornament maNk- Curved In rpllef and inolBeiL Heai- 
ald^^ pierced wJtb six be|i>« for fostenln^^ and a central bole runnio}; 
from top to boltom. 0.04U i 0.0411 0.00«. 


ucou^ 

03.®! CbLneoe, Chou dyruisiy (ca. 3ii centtiry B. ■0.)» Browu lacquer t)ow1 vrJtii 
decorations overlaid In red and flat lacquer^ 0,055 i 
53.ff3. Chinese. Mliq? dynasty, Wqjn-U period j A, D, l573-im0>, fled lacquer 
boi with cover l decorations carved in telief and countersunk duccratlou 
carved Jn black and tan LatHf^llo. i 0323, 

53,^4, Cbineae, illn^ dynawty, Tiinj;-lfi period (A. D, 1103-1425>, Bed laequer 
box with cover ■ decorntiarLi) ™n ed In relief and countervunk Intaullo 
0.070 I 0.26a. 

53.13®. Chinese, ailtii: dSnuBly, Uailuii'tt* period (A. ll, 1420-1435), Red UcOjDer 

In relief and countersunk Intaglio. 


HAmjScpEPT 

n3.71_ PeraUtn, mid-IOtb century t A. D. ISTm ). A leaf from by 

JkmL Fersiau text in bhick in two columns. Text Inlaid In 

larKcr leaf of rose lolor with deigns in guhi (lliexca, deer, hlrda). 
0.254 X 0J51, 


53.72. reiala^ mtd iWth century {A. D, 1557). A leaf from YQBuf^u.ZulatkhA by 
m . Persian text In hLlct no^raVi> in two columns with two-lLne 
cAiHton Lc red, Text InloJd la larger leaf of rose color with arabesques 

and nnlmnl cle^ibms tn gold 0.253x0151 

ia.73. *mcM6th wmnry (A. D, IMT). ' A Lt fmdj Mutate*d by 

J41DL Per«inii t«l In black in two colUM.tts with two-lSae 

lo rcO. Text loUiid ta Ini^r leal of ro« color with aalmal, 

in laudscape find birds in fh>niJ rtuceaux. feapeetively* 0.254 x 0.150+ 


43 


SECRETAHT S REPORT 


49 


53.7^. Pefflian. nild-lKtti Ce&tury (A. D. 1KJT>, A leaf from Y^ltuf-u-Z^ila{i^hA 
1j/ Jami rarsinn laict In blatk lit two eolnums witb two-Une 

eoptloo In Text InlTiUl la Ifirger of l-ftRO color with animal* 

in landscape mid flfpral and amli^uc rinecaiix, respecllvelj* 0-234 x 
045L 

METALWORK 

52.29. Chlnt^H Mfcng djonstj, JSUi century. Ooia Joc with cover: «iudiied 
with 21 aetliiigtp for Hemiprcctons stoocfi of which 7 are empty; both Jar 
and cover dec^irnted with iac[sv4 (lattern of draEon-*i hmon^ clouda. 
0.0W2 X 

rAlNTl?f<J 

52.25 Chlul?^p Yllan dynasty. Cb'len HsUan (A. D. 123&-1290)^ Handscroll 
cntiLled “K^o fang fn."' Ink (ind fainl colors on paper* Artiara signa¬ 
ture end S aeals op painting; 1 lo 3 Crli>tlon and l£ seal* on tnount, 
9^51 X 1.0S4. 

52.27. Chinese, dntcd Ui correspondence with D. 14&4, Ming dynasty, tisl 
Ch'aog (A. D. l38S-l4iO)> HnndBemli eatlUcd “Halac^^heiang'tiio-y^.*' 
HamlXiOic in ink on pujicr. Two Inscriptions and seven seals on pulni- 
Ing; title, two in^riptiona and nine aeaJs on motiPt 0-290 i 7.80i>. 

52;il. Indian* second half of lOth century, ^tughatt school of Akhnr (A- I>-^ 1555- 
1005)* lUaBtratlon from a dtclionnry tunldentined) ; “Ruler hoUUng 
court In a lent encampment and Investing retainer with gold kaftan.*^ 
Color and gold. On verso: 35 line* of hlnch writing, caiiUoon 

Ip red. Wide EionJer with birds and plants In gold. 0.23S x Chli£i- 

52^. Indian, aeennd half of 16th century, Mnghnh aehqol of Akhar (A. l>. 1555- 
1B05). llliutmtlon from e dJclionnrr (nnldeatlftcd): "^Blvcr scene— 
Ruler and ettcndnnts in fnaln boat nnd smaller boat In foreground from 
which a mnn Is toeing drowned-^ Color and gold. On verso: 35 lines 
of black nam-liq with eapdons In red* Wide gold^piilnted border with 
Indian figom in floral setting. 0.231 X 0.12S^ 

52^. IndlRD* second half of 16th century, Mughal* school of Akhar (A. D. liSKi- 
1605)* ''Audience Scene in n peince pavilion daring which an old 
eoartiar kn^ea the hand of an enthroned young pfinoe." Colors and 
gold. Wide border with cmde nnlmal seeaea to dt painting into an 
nlbom. 0242 xOJ2^). 

52.34- Indian, sect^nd half of lUtb Mlury^ Mnghnl, school of Akhar (A. D* 11^55- 
1005). Illastmtluii from a dUttonary (imideDtided) : '^Proparatloo 
for the hunt in the pnlftcc courEyard.'' One lino of writing on 

top. Delicate color tints and gold. On ver^o: 35 lines of aqjia'iig 
writing In black, mplions In red. Wido gold^[>ulPteiJ border with Indian 
figures In atyllzcfl landovapc. 0216 i 0.122. 

5235- Porslan, 14th century (A. D. 1341), Mongol tll-Khiin period), Inju school 
(ShTrA£). Pape from n Sh^h-^Hmii mnnuacrtpt showing '"Eaatam lift¬ 
ing nAfmslyiLb from the saddle/' Pointed with eotofa and gold, wTltlng 
in black prflto-wor^a'^^^T in six columns between red Cfilumnar llnea. 
0.0S6 X D.Jil* 

53.12-Persian, first half of 17th cchlury (tootweec 150S and 1643). Period of 

53.60, Shah 'Abbils, school cf lafaban. By EUn Abbaal (lUafiyc 'AbhILsI), and 

other Album of GO drawings. 

53.61. PerBian, early l7th i-cntiiry. Period of Bbah “Abbas, school of Isfahun. 

■^Ldinsentatlon over the dead body of ClirisL" By 'AH R3iA (*Abbdal3 
after pemgiuo. Color nud gold. Three gold-painted borders, the lurt 
and widest one wEth nnlmalB la rlnceaox on blue gmnnd. 0.2tO x 0.152 
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POTTIKT 


iSa.lS. CblncM, T'qds (lymsif (A. D, giS-QOO). Figuring, mortoni^, of a mtm 
cn hombatJci flue, wblUfU-Ijiiff cla^t flfrf medluQ Lnrd; trauGpiinitit 
glaze, wUb nine eracJcle, over arofl* ol! brown anil etwc on white eur- 
fatal tnoii's bead, bands, boota, anti saddle blanket tinalazed and 
painted. 0X133 i 0.340 i 0,117. 

C2,]3. cninese, T-aag ilyuasiy (A, D. 6184)00). FJeurlne, mortuary, of a woman 
an lioraebafik I 11 qQ| whltlsb-buff clay, fired mcdlnm bardi tTanspareac 
KloM, with flno eracltle, over areas of brown and peen on wUlto set- 
face: woman’s liead tinglozed and painted, niso other inaall areas. 
043110,37610.143. 

D2.H. Chinese, l^ang dynasty (A. D. Bl&^OOt)). Flenrlde, nortimry. of a Nem 
Broom, left hand restoped j fine, whltlstdinff clay, fired medtpm hard; 
transparent glaze, with Hoe crachle, over green rohe with brown lapels 
and brown boots, band white; bead and neek nnglnzed and painted. 
0X107 X 0.067, 

C2J0, Gbloese, Ulng dynasty, Hsllan-ti period {A, D. 1423-14SS}, Bowl wlih 
conical sides and foliate rim; fine white porcelain; traaspnreat glass 
hlph-dredi decoration In nnderglaze cobalt blue, fruit nad Boral sprays 
Inalde and ont; six^aracter HsUan-tO murk on base, (Pair wltli CS,17 ) 

fl /IfTO sw n 'SOT * ^ 


152,17. 


2,1 S. 




02 . 20 . 


152.21. 


S222. 


Cbinm, Ming dynasty, HsUan-tO period (A, D. 1426-1433). Bowl wJtb 
wnieal si das and follato rim; fine white porceinin; transparent glaze, 
hiBb-Drcd 1 decoration in andorglnzc cobalt blue, fruit and floral sprays 

Ibside and ontj six-chnmeter Hstlan‘t3 mark on base (Pair with 
62.10.) 0.073*0327. ■ i wim 

Chinese, lllngdiTiBiity. CJi'eng-hTia period (A. D. 14315-1487}, Bowl with 
Hi **j*'^*'*^ flnrtag rlin; fine white iKircelaln; trnaspnrent glaze, 
bigh-flred: deeorotloa In undergJaxo cobalt bine, large lotus mrays 
Inside and out; six-character Cb'eng-bna mark cn base. O.OTO i o.i.'ii. 
Cblii^, Ming dynasty, nimg-ehtb period (A. D. 1483-1505). Dish with 
plain simlebi flm; flue white iwrcclatn; trnaspnrent glaze, hlgh-aredi 
do«rattcn of dragons amid clouds Incised la iho paste and covered with 
br llsat enamel which shows a fine crackle ; six^fharaeter Hong- 
chill mark on base, (Pair with 52,20.) 0,044 i oxiis. 

Chinese, Ming dyonaty, Hdng^:lilh period (A, D. 1433-1(505) rush with 

Ilnng-thlh mark <in base; (Polr with 52 . 10 .) o.044 i 0215, 

Chinese, Ming dynasty, ChDag-tO period (A. D, 1506-1521), Jar of the 
Ha transparent glaze, hlgh-flred, Inside 

dragons amid clouds Incised In paste and 
wverod M Jth green enamel on a ground of yellow enamel; foarHcharactcr 

driuJ^' amTo'Sl!? *" vu-tuetncally placed 

Chineee. Sung dynasty (A. D, 1500-1273), Tlwcb-lug typo. Vase with 
br^ rouudM ri.calder and eyllndrieai ueck; ccar«.Rrslnsd wblS 
tnin. «nS F ^ ndUesloas; tronspnreut glaze with faint bluish 
decoration. In relief under gioze, enrvcJ lot^ 

lu body 
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52^. CMneee, Hon d^oa^tT (207 B, C-A, D, 220>. VasOp smnli, of ha ebnpc 
wltii ajirSn^ RoogM rim; neddiali-liiiff cUr wlUi mod tempcrinffp fl reJ 
iDiHilutEi ^ord; glo^ witli pate ^^lde5^ace and L^rucklep nli 

oT^r; decoratioa oi lio-rlsontaL lines Lq relief and Ints^Ua, tlirve trl- 
aa^uLur spura on Hat base, 0131 x 0107. 

CLLaesen Han dS^nastj (20T B. 0-A. i:>. Yim, fliaall, witli tironil 

shoald^fi centracted motith and loWp thick rloii reddtab eta; with 
sand tE>a]peTla 4 ;:t Hred medluia Imrd; ^eea glasse with pal^ Irldeace&vtf 
uDd duo crracldei atl ovar^ de^rutleD, none. Two triati^lDr spurs and 
ramaias of a third on flat base. 0113 x 0-149. 

fK2.SG. Chinese, Han d^naatj (20T B. C.“A. 220) ^ Yfleh ware. BosEa with 

rounded aides and horl^antal flojLna rim; elaf not ylsthle^ hut probably 
flne gray stoaewairie^ thlUp traosparentt mat glas^p with slight gieenlffh 
tlnget uR OTers decorhtloa staaipeEl and Incised lu elaj; four anLmal 
mas^ with rings applied in relief outaide. 0.0^ x 0,356. 

52 JO. CMnee*, Bhang Oynasty (cn. Ib25-l(l(23 B. d). Gray potlery tesscI of the 
typo aaop decarntloti Incised and la telM, Replica of 42J.p a hroure huo. 
01D3 X o.m 

S3X Chinese, Ming dj'nasty^ BadandA peTiod (A. D. 1420-1435), Bowl with 
plaliip straight rim; hue white poreelain^ browolsh mottling on footrlm: 
ptuln, transparent glaze; decoration in underglai^e bine; garden scene 
with flguree oalaMe; plain white inside; six-E!haractor HsUan-te mark. 
0.070 I 9.191. 

53-2, Chluescp MLng dynasty. HsOatidfi period (A, D. 1-120-1435). Bowl with 
plum straight rim and convex center; flne wMte porcelain^ hred pale 
orange oh fooErlm; plalnp transparent glaze; decoretion In underglaze 
blue: floral border aud letun panels natside, 9efoU border, floral wreatb, 
and Interloching festoons with arnhestiiies; siX'chnriiCter Hsflaa-tA mark. 
9.000 I 0.1G2, 

03,3+ Cbiucsop Mlug dynaBty^ aecoiid half Ibth eeatury* Vase of rne(^p'(ag sbaije 
with straight neck; fine white porcelain, scattered black flecks on base; 
plain, transparent glaze; decoration In uudergbixe blue, cloude on neck; 
overlapping petals and pendent leaves on shoulder; landBcnpc garden 
with flgures, stylized lotus pnDcla. 9.22S x 0.144. 

33.4. Chinese, Ming (bnASty, late lOtb century. Bowl, Ohaliow with plalD, 

slightly iJartag rim; flue white poicelalti; plain glaze, faintly grny< traps’ 
parent LosidE^; decoration in colored glasses, turquoise flve-claw dragons 
on deep blue ground with white flecks, plsin Insldo. 0.933 x 0.143. 

53.5. Chinese* MlngdjTiasty, second half IJStli Eentury* Bowl with plain, straight 

rim; line while porcelaUi; plata, trnnsparent glaze; decoration in under- 
ghize blue; cash diaper bond at rtm, nine dragons amid weaves outside; 
one dragon in waves luaide. (Pair with 33+6,) 9.673 x 9.132. 

53^0. Chinese, Ming dynasty, second half 15th ceuttiry. Bowl with plain, 
straight rim; flue white por^^lain; plain, transparent glaze * decoration 
in undergloxe blue; cash diaper band nt tLeOp nine dragons amid wares 
outside; one dragon In waves Inside. (Fair with 53Jk) 0.075 x CL133. 

C3J. Chlnasa, Ming dynasty, Chj&ng4d period (A, B+ 1150«-1521)+ Dish with 
plain, straight rim; due white porcelain; plain, transparent glnxe: 
decoration In undergloie blue and ovarglax© yellow enamel \ blue flowers 
on yellow ground; sts^oharaeter Ch^ng-b^ mark. 0.045 x 0.2l3w 

53465 . CMneae, Ming dynasty, Tuogdu period (A, D. 14(13-1424)- Bowl of thin 
white porcelain with floral decoratlcins traced in the while body under 
tho glaza and aeareely risible except Ok a traospareocir% 9-100 i 0.201+ 
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Cliincse, CU'^tEig K^'ang HbI period (A, D. 16d3-JT2£>» P-aircelali) 

Ihjwl of »oRd ftub&rgine color^ wlQi cloud nad drflffon decorcarred 
In body uuder the gSaFj^ ; fft 5 :H:turflGlor zoiirk of Xh& K'ang i^oiiod 
Inclaed oq UDglmr^ed foot- 0.04II K 0^129^ 

53.e*^ Chlnene, Cliing djiaaEity, K'ang Hsl period (A. D, ldd£-1722)^ Wlille 
bottle-Hhaped porcclftin ‘vase decorated with lotus-leaf dealgn Im relief 
around base; slic^diaracler murk of tba K'ang Hitl period In undcrglalte 
blue tm base. 0^ x i>.Qd9. 

IjiS-dd. Chinese, Ch'lng dynasty, Chleii Lung period (A. D- ITSfl-lTOS)* Bottle- 
AhaiHMl famHte fosff rase i]ec<)iAtiKl with enamels In the mUlE ^cur deaiga : 
etxH^haracter mark of the Gb'leu Lung period In red on bftst 0.12® i 
0.007, 

b3,l<l. iapauesci late ITth ceattiry^ KukSeinoa, A ebrysnuthemum-shaped deep 
porcelain plate decorated wltk vltrifliihlo enamels. 0^282 x 0.0&4. 
(IHustrated.) 

liSdl. Japanese, late iTUi century,, Knklcmon. An oval-eliaped porcelnia howl 
decorated with rltxtflable enameU; black lacquer tx^ver* 0.6S9 x O^ioa x 
0,1^. 

tan. PcralaUp IGtli century. Platter, shallow, wlde-rlmnied, on low rltig-foot. 
Two Kufle iDscrlptlous la hlaek-browu ou wbU* aUp. The clear glasc 
shows a doe crackle In places. Inside of foot angtazied, reveal Sag the 
light rodillsb riny. Broken and put logcthor In ancient times (three 
brous&e titets) nad agalu reccnOy. Greater part oC outer edge acd anuiil 
area on wide margin made of plaster. O.dtiS x D.OO&. [lllnitroted,) 
r*3.T0. POralan, 10th century. Bowl, shallow* on solid foot. Knot design In center 
and festooned edge are In deep brown slip on white glaze pitted lu parts 
sad occasinnaliy chipped off slung edge. Broken and put togeLbetTi hui 
only yery pmU pieces mlaslng. 0.324 x 0,(W7. 

STOXE SCOLFTOBE 

52.15. ChIneeOp Northern Ch'l dytiasty. Standing figure of a Bodfalsattva In high 
relief agaitmt ft flat background Lrlght Hand bolds a lotus hud, left hand 
a flaak. Traces of color. 1.034 x 0.417. 

Total tiumher of acccsslona to date (Inclndliig above)——— 10i704 
REPAIRS TO THE COLLECTIONS 

Cleaning and restoration of 24 American pojntin^ were completed 
by John and Hichnrd Finlaysoa, of Boston. The Gallery has obtained 
th* services of Takaslii Sugiura as pietuxo mounter, assigned to the ori¬ 
ental collections 

CHANCES IN EXTiramONS 
Changes in exhibitions totaled 141 os fotlowg; 

Amorkhti art: 

Etchings ____ 

on pflintmg j - __ 

Watereolcr palnttags_____ 
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CliKlie§« art: 

Bronze.---- 

Gold,,-^^—--- 

^- - -- — 

ljiequer-„ ^ 

PaiotLcgy--- 

Pottery and porcelBlii— - - 

TVociil ^alptiLre^-— 

dej^nnese Art: 

Bronze stlUiitoro— 

Palntlngie ——-— 

Pottery--- 

Sasaatiloii art; 

Stiver,™... 

TeaUq-ltsluiDk Art: 

Brass__ 

LIBRARY 

Accessions of books, pamphlets, periodicala, and study materials 
totaled 8;JS picciis, making a total of 31,905 books and pamphlets, of 
which 18,303 an? in Cbiticsc, 6,082 in Japanese, and others in Arabic, 
Arraeniim, Hindi, Sanskrit, Tibetan, and Turkish, ns well as in die 
Westein languages. The above total docs not include study luaterinh 
One of the year’s outstanding gifts to the library was the Horyuji 
Kendo thu reproductions from the Tokyo Niitionul Museum- 

In addition to the work of eipanding tlie card catalog aud reTision 
of the oriontiU books catalog, 9T6 publications and scrolls vrert cata¬ 
loged, 229 parte of serial publications were entered, 3,522 cards were 
added to the catalog an d shelf 1 iete. A total of 509 items were bound, 
labeled, repaired, or mounted. 

Bibliographic references of the American paintings owned by the 
Gallery were coordinated with the catalog cards and the Gallery folder 
sheets. Work on indexing of both the Englisli and Japanese editions 
of Uie Japanese periodical Kokka continued, and the project is more 
tlmn half complete. The compilation of abstracted material in the 
field of art and archeology in cooperation with the associate in tech¬ 
nical researcii has consumed a great deal of time. 'Ihis publication, is 
intended to be the principal guide to all recent lliemture on technical 
abstracts of art and archeology, beginning with published Bourecs for 
1943, through December 1052. U is intended that the completed 
abstracts will be published in the near future os one of the series of 
Occasional Papers of the Freer Gallery of Art. 

FUBUCATIONS 

Three publkations of tlie Gallery were i^ed during the year: 

i’npe, John Alpjaioilor: ronrtwatli-eentiiTT lUuft'Otid-wUlte. A ar^tiji of Chlwj.'ie 
porcclBlns In the Tunhapa Sanijt MOitesi, Istaabnl, J0ii2. Occasional Pajwr#, 
vol. 2 , No. 1. (SmilhROalan Pnhl. 4063.) 
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Pope, Jotrn Alexander: Mln^ poifeelMhifl In the Free? OaUerj Art Bfar l^a, 
OnlleiT 1J A fifllMtlon of etcbUxKii drypolntSp iiUiogmphs and UthoUnta hf 
James lifcNeiU WblaUer flS34-l90S). 

Papers bj staflf members appeared in outside publications ae 
follows^ 

Wenley, A. G.l A hti frun from the Atctj Bmndnge Collectioa, Arelii™, 
ChlJieBe Art S^^ety of America, toL 0, 30S2. 

_, Exhibition of Japanese painting and scaljittiro, BiiUettii+ Verwatglfiff 

TiO Vrlouden der Astatleelie Ktmst, JJordo ^rle. No. Ip June 1053- 
Ettinebansen* Richard (contrLbutor): BlbHosrephy of perlodlcid llteralnre oa 
the Konr and Middle East, vols. 10-22. The Middle FABt Joamalt 1051-^32. 
OettonB, R J. : Erlence In the art museouL Sclentiile American, vol. No. 
pp. £2-27, July 1052. 

^-. Th^ blcaclilog of stained and dlffnolonred pictnrta on paper with sodinin 

cldorldfl and chloniie dioxide (wlLli French tramilntlonl. Mnseum* vol. 
No, % pp- lld-130,1052, 

___—^ La tochnidne dea ^TrltnlUfs FlnnoandB.'' Etudlc? In ConserratlOD, roL 

1. No. 1, pp, 1-20, October 1052, (With P. Coremriaa and J* Thlssen*) 

REPRODUenONS 

During the year the photographic laboratory made 3^14 prints^ 
242 glass negatives, and 1,125 lantern slides^ Total number of nega¬ 
tives on Imndj 10,044; lantern elides, T,0G7. 

BUILDING 

The general condition of the Freer building is good, and tha main¬ 
tenance and operation Imve been satisfactory, but the galleries and 
much mechanical equipment need renovation. 

The major projects of tlie cabinet shop have been the completing 
and putting in ^rvlce of eight new exhibition cases and the over¬ 
hauling of the shop for tlie oriontal picture mounter. Miscellaneous 
odd jobs in connection with the maintonanca of oflice and Gallery 
equipment, crating, etc., continue as usual. 

ATTENDANCE 

Tlie Gallery was open to the public from D to 4; 30 every day except 
Christmas Day, until May 25, 1953, Sinra that date the hours on 
Tuesdays have been from 2 to 10. The total number of visitors to 
come in the main entrance was 71^08. Tlic highest monthly attend¬ 
ance was in August^ 0,851, and the lowest was in December, 2,623» 
There were 1,703 visitors to the olHca during the year, 

HERZFEU) ARanVE 

The Herrfeld material continues to be used by experts in Near 
Eastern archeology throughout the world. 
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AUDrromuH 

On Blay 26,19B3, Me. Popo giYe the initial iectnve in tlie lt>&a-54 
series at 8:30 p. m. in the auditorium on “Tlie Ming Dynasty and Its 
PoTceUuns" (illustrated). Attendaijce, 521. In addition, the audi- 
torium was used by four outside agencies. 

STAFF AcrivmEs 

The work of the staff members has been devoted to the study of new 
accessions, of objects contemplated for piirchnao, and of objects sub¬ 
mitted for asaniiimtion, as well as to individual rc^arch projects in 
the fields represented by the collections of Chinese, Japanese, 1 ersian, 
Arabic, and Indian materials. Reports, oral or written, and 
siva of those made by the technical laboratory on specimens (listed 
below), were made upon 4,925 objects as follows: Befongmg to private 
individuals, 2,040; belonging to dealer^;, 1,142; bclutiging to o^er mu- 
Ecums, 1,743. In all, 503 photographs of objects were e-vammed and 
790 oriental language inscriptions were translated for ouUide md)- 
Tiduivls and institutions. By letjLCst, 3 groups totaling 543 pe^as 
met in tlio eiiiibition galleries for docent service by staff membera; 
and 1 group of 9 persons was given docent service m the study-storage 
rooms. Tliere were 25 distinguiabed foreign visitors who studied 

^^^Work done in the technical laboratory included the characteriza¬ 
tion of an organic red pigment found on a number of Climese objects 
within and without the Freer Collection, and the analy^s of a i^ppor^ 
corrosion product in ancient Egyptian bronzy which is to ha desenM 
as a new mineral. Einniinations wore made of 2& objects fmn the 
Freer Collection, and 56 from outside sources. Many of tiicse bore on 
the two problems mentioned above. Also work was continued on the 
collection of material for Abstracts of Tcclinical ^^tudj^ m 
.Archcoloci'. Tlio laborntoiy equipment was augmented by the instal- 
iation of a comparieon microscope, a chemical balance, and on ^ -ray 

hivitation the following lectures were given outside the Galkry 
by staff members t 


Itst 

Qcl W. 


Mr roj* mcabera rf il« Oriental Coij^U: 

aL "Sotue miin-aaa-WLttC la Istaalinl/ (lllcatratol with 

plmlo^rapba) ^ho menibora rf the SvvMkn 

nud tU* F0«nine«. 

KatloLBlmuB^'Uiu. StodihJlm, on "CtlnMc PvrrelalM frea 
ArdebU Shrine." (nioitrated with iihoi«iST“P>3" > Ailondance, . 

2Bit£5—64——3 


56 


AiraUAL REPORT BMPTHBONTAN ENSTITimON,^ 195 a 


Jitfi 

Oct- 29+ Or- EttlngbAiiBeii addrtBsed a Joint icecUiiA th® memJieirB of the 
East iDBtkDte, tht OrSontal Club, and the WaKblJigton Bo- 
dety* ArohneoloploHl InstItuLe of Anierjca, nt Dninbnrti^n Oa^p on 
^ Jslamic 5110 laturea and the West/* {lUnstrotoiL} Attenannye, 1'^, 
Oct SOh ilr* Pope fiave a pnWc Icotnra in the Konst ludiistrlcmiiBeniD+ Copen- 
biij^^ii^ on ''Cbineae Pui^lnlEia from tbo Ardebll ShrlDO^^ (lUtia^ 
traled vf\th photoKrapba) Alteodance^ 40. 

6ii Mr^ Pope addtv^iied members oC cbe Asf^oc^atlcii] Francaiso dea Amla 
de rOrlcnt (Ln Frcncb)^ in tbe Mua^e Onimet Parlip en ‘inilnese 
Fcrcelatua frani tbe ArdebU BbrSno.'* (Illustrated wUh pbPti> 
^iphii,} Attendance, ICO. 

WTiilo m Londonj Mr. Pope gnvo ilie following lecturer at the Uni- 
versity of Londoa undi^ the diispices of the PerciTal David Foimda' 
tion of Chinese Art and the Sciiool of Oriental and African Studies, 
as follows: 

NoT» 12. "The IntrodtJCtlfjn of ChlooBe Porcelain into Europe+''^ (IHu^Uatod 
wltb pbejtograpbf ) AUundance, TO. 

Not. IS. “CbLncae PorcelaEnii from Ui« ArdebEl Sbrlaep^' (Illustrated wILb 
pboto^Dpbs:.) Attend^iaco, 00. 

Nov, 20. 'X^Iacfle Porc?e]a!Da from tbe Ardebll BbrSne,” OUnSinited with 
plJolD^frapba.) Attaodance^ |j&, 

lice. IJ. Dr. Ettlnebuu^yti addreiaj^ nseiubctB of the Middle Einrt Institute, 
Was^lagtoa^ D. dd ^Islamic Art/* (UluBtrated.) Atteiidoiice, 
3a 

Dec. IS. Dr. Kttin^hauBen Lectured at Uie Dalvaraity of Michlpm, La Aim 
Arbor^ on '*Great Art Mouuuienta in Inin^ Alfhaniatan, and India-” 
(IlLastrated-) AttondAflce, lOl. 


JTIfl 
Jab. 5. 

Jan- 15, 

Jaa. la 

Feb. fl. 

F^. S. 

Feb. a. 


Dr. Etiingbatiaea leettired at DomMrton Daks, WjiEblagtoDp D, C.+ on 
*'lTan and Her Historical Mo[miaenLB-'' (lUnstrated.) Attend- 
nace, 170. 

Mr. Wenloy addressed the aapnal diaaer of the S-mittisoabin Bthard of 
Ilc^aCEf. ^vlng a brief aeeotifit of bbi crip to Japan aa cbalrman of 
tba committee for the Jiipanese Lf»an KxhibLUoa. (lUiiStrutcdf) 
Attenilaocet 20. 

Dr, Etllngbaasen gave ft leetuie at ibe Iranian Embaafty tn Washing¬ 
ton, D. Cli on "Iranian ArcbJteoinre.” (Illustrated with Dr, Etting- 
baiiMti^^ own sRdaB.) Attendance, S5. 

Dr. Ettingbaasen gave a lectareat the Foreign Service Institute^ State 
Department, Waftblagton, D, C., on 'T«lamlc Art** (lllnatinted.) 
Attendance, £4. 

Mr- Stern gave a poblfe lecture at tbp NaLlonnl Gallery of Art, Wasb- 
Inglon, D. on 'Tbp ExbiblUon Of Japaoeso Art** (Ulmlt rated 
with borrowed slides) Alteadaaee+ 350- 

air, Stern gave a lecture to the District of Coltimbln DIbmry A&soola- 
Uan at the National Gallery of Art, Waabington, D. C., on “The 
EsbIbUloa of Japanese Art*" (Illastmted with borrowed sUdeS \ 
Attendance. ITS, 
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rid 

Felj. 13, 

Feb, 24. 

Feb. 24. 

Uttr. SI. 

SInr. 24. 

Mar, 2fl. 

Mar. 2a 

Aprn a 

Apr. 3, 

Apr a 

Apr. JOr 

Apr Ifl. 

Jtiiic IT 

Jiin« 13. 

Jua& 2A 


lilr. Pope gave n leet«w al tbe Jobn H&rrdn Ait Inslituir ladianApoUs, 
rnd.. oa *'Tlie lntrcH(JuctiQn of Cblne^ Poreelnln mo Enrope.'" 
{HjQstrtT«l,) Attondflbco^ 110. 

Di^. Tirstlisstifi<iwP ^ lectare ot Tbe ilosQue, WoebtngtoD, D. C,, on 
“Near Eastern An and FacHttlos for Its Study Ln Wasbington, 0, Qr 
(Illustrated with borrowed slides;,) Atteadanee, 220* 

aiT. Popo finTe a lecture at the CKilncae Art SoeJely, Clilnn Houw^ New 
Torli CltJi on ^'Cblneee PorceliilnB trom tbe ArdebU Sbrlne." (lUna' 
tratKl.} Attendanee^ 00. 

Mr Gottone pare a lecture at tbo Chemistry Clubt Trltiliy Coltep.? 
(CathoSIc GnETertiityJi WashluptoU, D, C.. on "ArtldclBl Coloring 
Materpilp of the AncScots." (llhisUntedO Atteodanee, 3!S. 

Mr. Stem plTe ft lecture at tbe Cantor for Japanese £JtndiOflH Rnefebnui 
AmphtthcfttrOi, CniTerelty n£ MSebigan, Ann Arbor on "Tbo 
Traveling Exhibitlou uf Jaitanese Art Trextsori^J* <01iistnited.) 
AttmdaueOi 220^ 

Dr. EttlnghDinj^fEi gsie a IccLuto at tlic Sirfenw Society, Durtniontll 
College, njtnovor N. 11,^ on “"ArelifteologlcBl levels Ln Afgbanifltan 
nud Indlfl." (IMustmteti) Attertdftocc, 100. 

Dr, Ettinglmnseu gore a lecture at tho Collectlon+ New \or)t 

City* on ' Jf^tfliuk MLnlaturies nod tlie We^t** CIllustrated.) At- 
tendancop ISG. 

Mr. Pope Eiive n lecture at the Aroerlean Oriental Socletyp Oatbolk 
Uulreuffltyt Wasblagtan. D. C., on "^entatlre IdenMIlcation of Ccr 
tnln Early Feraliin Collectors of Cbineflo Porcelain." Attendance, 40. 

Mr. Stern gave n lecture at the Amerb-an Oriental Society, Catholic 
University, Washington, D. un "^HokusaPs Htfukunin-hEhu 
Eiok^, nr Poems of u Hundred Poets Explained by a Wet Norse," 
(lllufslrfiird.) AtEcudanco, 40. 

air. Stem gave a loetorc ml the Amcrienu Oriental Society, Hotel 
Wnslilngton, Woshington, D. C„ no **Tl5e EKblhltlon of Japanese 
Painting and Sculpture Currently Tnurlng the United Stales." 
([lluetrated.) Attendnncen 

Dr., EttlughftiiBeo gave n lecEQne at the Clcvelaiid Muaetim of Art, 
Clevelnndp Obto, on "Arebaeologlcftl Travels in Iran, Afghanistan 
and Indta;^ (Illnstrated.) Attendance, 2W. 

Dr. Ettlwglionsen gave a lecture at the Walters Art Gallery, Bftttitnore* 
Aldrp on '^Archaeological Trnvcla In Iran nnd Algliaiilstan." (JlliUi- 
trated.) Altcndancpp 00. 

MraL Ufillton gave a lecture nt the 43tlJ nnnnftl meotlng of the American 
A;^clAElon of Mnseutrm iUbrarSans' Section)* Buffalo, N, on 
^'Selling Tout Mnsemn Library to l^onP Board of Directors.'' (UluSr 
trated.) Attendance, 20. 

Mr. Cetleni gave a lecture mt the 4Sth annual meeting of tbe Aronrlcati 
Assoelatlon of Jluseams* Buffalo, N. Y,p on '‘Current Art Teduiical 
Utcrature: An Abstracts ProJerL** (lUustrated.) Attcndaiice, 85, 

De. Ettlnghaa«*eP gate a lectnre at Tbe Cultural Aitacb^s' Group, 
United Notions Club. Washtogton, D. 0^ on "Art and Nature in 
tbe Near Eaat."* (Illnatrated.) Attendance^ 38. 
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Members of the staff traveled outside of IVashingtoo on official 
business as folloirs: 

1>S1 

Julj 7- Mr, weot to to setifo att ehflirmnii of the coairoittoe 

Sept. 23. representto^ five Atnerican Itloaennis Ifi whtth the Ja^^nnese Lnatl 
Kxhthitlon fs beiiif held. Th(a committee was J^at to odrlite wStli 
the JapaaE^ Govoraiaent con corning the con Cents of Uie ^^xhlhltlon. 
a^Iit, ilf, pope. In EorotM^t corfIc4 out furiJi-cr resenreh on prohlenin related 
22, to tliO dlltieae pofcelnlm from tlie Anjt^ll Shrine; vlatted muBeums 
and colleetlonB and oon^lted with ischwlarB and cymmlsseurs In 
Londonp Glasgow^ Stockliolm, CopenljAgeD, and Parts. 

In addition, 5 membors of tlie atafl made a total of 18 trips outside 
of WMiington on oOlciiU busiTiesa. 

Membeng of tbo stnfF heUI lioiiomry poiJts and undertook ftdditional 
duties outside the Gfllkry ns follows: 

air. WcnleS'; Reisearch Professor of Oriental Art, University of Michigan. 

Memher» Board of United Slates Civil a^rvlcc E^tAininorB at 
Wa^ldngton, B. for the SmltbEanlnn JnstttnUon. 

Momlier, Btyird of TraeUeSg Textile WasMogron, 

D. C. 

}iletnhiT^ CiKuncll of the Far Enetem Ceramic Group. 

Member^ Board of Tmstees of the Hermitage FoimilatLon, 
Norfolk^ Ta, 

^fember, Vljsltlnf ConitnlUee, DurobaflOTi Oakn Re^nb 
Libra D' and Collection. 

Meniher, SinithBonlan Art Coming Bslon. 

Memher, Consultative Committee, Arn Orlentalla. 

Cbalrnian^ T^ouLse Wallnce Hackney Scholni^hlp Committee 
of the Amorlcnn Oriental Society, 

Mr+ Pope ; ^Cembqr* Board of Govemora of the Washington SodotV of 

the Atehaeolofflcal Inst Unto of America j the Board met 
nt the Freer Gnllery of Art, on July 22, 30-52, and on May 
33, ihha. 

President, Far Eo^lerti CemmSc Group. 

Art EMitor, Far Enstern Quarterly. 

^[ember^ Editorial Board of the Archives of the CbiDe>se 
Art Swlety of Amerlcn. 

Pre*rldeht, Soiithcru AsBociation of Exetor Alumni In Wash¬ 
ington. 

Accotnpotiied & Btudentfl and 1 teachqr frem the GarrUon- 
Forest Schoflb Baltimore, throngh the Japanevse exhl- 
liTtlon nt the XaUooal Gallery of Art, Washington, B, 
February 12; 1053. 

Hr, Ettlngbanaen: Research E^ofesaor of Islamic Art, UnlveT^ttj of Michigan. 

Nmr Eastern editor of Ara OrlentaLls. 

Member, Editorial Board, Tliq Art Balletln. 

'dilutee, Amorlean ReBonreh Center In Elgypt 

Member, Cnmitato Intemarlonnlc dl Patronato, Museo luter- 
naElDnale delie Cetamlche, Faonzn, Italy. 

Metnli^, Edlterlat Advisory Committee,, Studies in Art and 
Ilf tern tnre In Honor of Belle HaCosta Greene. 
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Dr. EtUngbftD 8 « 0 ! EMJtor, A Selected uBd AnnoEatcd BlbUcgrtphy of Books 
ft nit PiTlodicals in WcaierB Lanjnuiyc* DeolHw with the 
Neor and Middle Enst with Special Empbiutis on Medieval 
and Modern Tiiufs; published hy the Middle East Institute, 
IflOZ. 

Wont to the Georptowu Brunch of the District of ColamWo 
Pnhilc lilbrary to eKaieine and adTlso ahont the eshlhttlon 
of 30 E|;yptUw paintluBS by Yotisatif SliJaj wrote the Fore¬ 
word in the CatnlDgau of the Eshlhltlon of Modern I'aUH* 
iDsa by Tonasef Slda uBdcr tie Pntronnge of B. Et the 
Kgyptlan Aniiassadcr, Jnly IT-IB, iSTcS, 

Mr Gelt cos; Assfjcliite Editor, Studies in ConwtvaUoti. published for the 
InterMtlonal Instltnie for the Conscrvatlna of Museuui 
Objects. 

Abstractor for Chemical Alistracta, Amerlcao Chemical 


Society, 

Mr. Stern t Assiatert In the pinparatlon of the catalog of lie Japanese 

Laoft ExhlbltloD; also in the Insinuation of the objects 
In lie Exhibtlton. National Oollory of Art, Washington, 
D- C.. Kovembw 1052 -Jauuary Iftia 


liespectfully submitted. 


A. G. WENhEY, Director, 


Dr. Leoxabd CaRMIchaei,, 

Seoreioryf &miths<yt\ion IruttiUitiori, 
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Report on the Bureau of American Ethnology 

Sib; I have the h nor to submit the foUo^ving report on the tield 
researches, office -work, and other operations of the Bureau of Amer- 
ican Ethnology during the fiscal year ended June 30,1053, conducted 
in accordance with the act of Congress of April 10,1028, as amended 
August 22, IMO, which provides . . to continue independently or 
in cooperation anthropological researches among the American In¬ 
dians and the natives of lands under the jurisdiction or protection 
of the United States and the excavation and preservation of 
archeologic retnains.’* 


SYSTEMATIC EESEARCEfES 

On January 28 Dr. M, W, Stirling, Director of the Bureau, left 
for Panama on tlie fourth ffational Geographic Society-Smitlisonian 
Institution archeological expedition to Panania. From February 13 
to March 1 the expedition was in DariSri where 2 weeks were spent 
on the Sombu River studying tlie little-known Choco Indians. The 
fact tliat their territory was oixsncd for settlement only 2 years 
ago offered unusual opportunity to study tiie beginnings of the ac¬ 
culturation pitxress. Following this, Dr. Stirling spent a month in 
archeological work on the islands of the Gulf of Panama, with head¬ 
quarters on Taboga Island, Excavations in sliell-midden sites were 
conducted on Tabc^ and Tabogullla Islands and a large burial ate 
in a rock shelter on Urah^ w'as investigated. He spent the first half 
of April on Alinirante Bay iit the Province of Bocas del Toro where 
he examined midden and cave sites and made test excavations. He re¬ 
turned to Washington on April 20. 

Dr. Frank H. H. Roberts, Jr., Asociate Director of the Bureau 
was occupied most of the year witli the management of the River 
Basin Surveys, of which he is Director. In August he went to Lin¬ 
coln, Mebr., to inspect the headquarters of the Missouri Basin project, 
wh^ce, accompanied by Ralph D, Brown, chief of the Missouri Basin 
project, and Dr. Gordon C. Baldwin, archeologist from the Region 
2 office of the Rational Park Service at Omaha, Kebr., he proceeded 
to the Harlan County Reservoir project in south-central Nebraska 
where he visited the excavating party from the Laboratoiy of An¬ 
thropology of the University of Nebraska, under the direction of 
Dr. John L, Champe. Tiie work at the Harlan County Reservoir was 


SECRF.TAftY S REPOUT 


61 


II cooperstive undertaking between the Laboratory of Antbropology 
and the Inter-Agency Archeological Salvage Program. While there 
the party examined several which had been eicaTated during the 
summer or xvere then hfting dug* From Dr. Champa^s c&mp tlic party 
proceeded to Medicine Creek Ecserroir^ near Cambridge^ Xebr., where 
E. Mott Davis of the NebraskA State iliiBeiim, University of Xebraska, 
wa^ carrying on anotlier cooi>erative projcctj excavating a site con¬ 
taining materia] belonging in the Early Jfan category. From Medi¬ 
cine Creek Dr. Eoberts and his associates went to Denverp Colo., where 
they conferred with officials in tlie regional oflice of the BnnMiii of 
Bcclamation- From Denver they went to Laramie, Wyo., where they 
examined and studied a collection of specimens from excavations 
carried on by Dr. William Mulloy of the Univer^^lty of Wyoming 
at the Keyliolc Keservoir. The latter work was also a coofwrative 
project From Laramie the party went to Cody, Wyo.* where it spent 
2 days at the Homer site where a joint party from the ismithsonian 
Inatitution and Princeton University, under the leadership of Dr. 
Waldo E. Wedel nnd Dr, Glenn L. Jepsen^ wa^ collecting interesting 
new evidenee on one of the early hunting grou|>s in the Plains area. 
From Cody, Dr. Koberts and his companions went to Billings, Mon^ 
to confer with regional officials of the Bnreau of Reclamation about 
the various projecta underway or contemplated in that portion of 
tlie Missouri At Billings the party was joined by John L. 

Cotter from the Washington office of the Xational Park Service. 
From Billings, they went to the Garrison Reservoir in Xorth Dakote 
where tliey inspected the excavation53 being conducted by Eiver Basin 
Surveys parties at the site of Fori Berthold II and an early his¬ 
toric ludiaTi village on the top of a small butte near El bo woods, 
X* Dak. The group then went on to Bismarck, N. Dak,, where it 
examined and studied materials which had been collected by a party 
from the Xorth Dakota State Historical Society at the site of the 
Indian village which weis adjacent to Fort Berthold IL From Bis¬ 
marck tlie party proceeded to Jainestown where tlie River Basin Sur¬ 
veys were excavating a village site and some mounds in the area 
to be flooded by the Jamestown Reservoir, It then proceeded to 
the Oalie Dam of the Oahe Reservoir near Pierre, S* Dak, where 
two Eiver Basin Surveys groups were digging. One of the latter was 
at Work in the remains of a fortified villagje a short distance above 
the dam while the other wag occupied at on earlier site some miles 
upstream. From Pierre, Dr* Roberts and his associates went to the 
Fort Randall Reservoir where another River Barin Surveys party 
was digging in two sites* En route tliey stopiJcd and inspected a 
site where the University of Kansas had carried on a coo|)erative 
excavation project during tlie earlier part of the season* From Fort 
Randall the group returned to the headquarters at Lincoln where 
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several days were spent in exsinining and studying collections coming 
in from the rnrlotis field parties. At that time Dr, l^oberts assisted 
Mr. Brown in preparing plans for the termination of the various field 
parties and for the fall and winter work at the laboratory in Lincoln. 

Dr. Roberts returned to the Held office at Lincoln in September 
following the accidental death of ilr. Brown, and for a period of 2 
weeks took charge of the operations there, supervising tlie termiimtion 
of the field projects and the return of personnel and equipment to 
the field headquarters. At that time he also reviewed and edited a 
number of preliminary rcjxirts on reconnaissance surveys, and ap¬ 
proved Them for mimeographing and distribution. 

In Decejiibcr Dr. Roberts went to St, T.oiiis to attend the annual 
meetings of the American AsSsOciation for the Advancement of Science 
and gave the retiring address ns ciiairman of Section H, speaking on 
the subject ‘‘Progress in the Inter-Agency Archeological and Anthro¬ 
pological Salvage Program in the United States.*’ In Mny he at¬ 
tended tho meetings of the Society for American Archeology at 
Urbaiiu, III., taking part in a number of discussions pertaining to tho 
work ill the Plains ai’ca. Later in the month he went to Lincoln, 
Xebr., to take part in a meeting of the Missouri Basin Inter-Agency 
Field Committee. In January he completed a manuscript, “Earliest 
hfen in America, Their Arrival and Spread in Lnte Pleistocene and 
Post Pleistocene Times,'’ for the International Commission for a 
Scientific and Cultural History of Mankind. During the year Dr. 
Roberts reccive<l an alumni award from tho University of Denver for 
distinguished service in the field of Amcrtcau archeology. 

Dr. Henry B. Collins, anthropologist, continued his Eskimo studies 
and other Arctic activities. He continued to serve as b member of 
tho National Heseardt Council's Committee on International Relations 
in .Autliropology and was appointed a tuember of tlie Permanent 
Council of the luternntiunnl Congress of Anthropological and Etlmo- 
logical Sciences, to participate in planning for the nest session of the 
Congress, to be held in Philadelphia in 19r>4. 

As a member of the Board of Governors of the Arctic Institute of 
North America Dr. Collins attended several meetings of the Board 
and of the executive committee held in Montreal, Ottaw a, and Wash- 
ingtou. As chairman of tlic directing committee of the Arctic Bib¬ 
liography, he continued to siiperviso the operation of tliis project and 
made arrangements with tho Department of the Air Force for support 
of the work during the present and coming fiscal years and for the 
publication of the material assembled in 1952 and 1053. The Aiotic 
Bibliography is being prepared for the Department of Defense by the 
Arctic Institute under contract with the OlSoe of Naval Research. It 
describes, and indexes by topic and region, the contents of 24,000 
publications in all fields of science relating to the Arctic and sub- 
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Arctic regions of America, Sibarie, and Europe. About 40 percent 
of the material is in EogliBli, 30 percent in Buj^ian, and the rest mainly 
in Scnndinavianj Finnish, Gemiftti, and Frencli- Tlio tir^ 3 volumea 
of tlie Bibliography, of approximately 1,&00 pages eaclr, will be issued 
as a publication of the Depailment of the Army in July 1053, A 
fonrtli volume of the soma sise, representing Oie work of the pt^ 2 
years, was turned over to the printer at tlie end of the present fascal 
year. 

Dr. Colliiia participated in the preparation of a Program of HiS' 
tory of America, which tije Comisioo do Historia of ^loxico is or¬ 
ganizing under tlio sponsorship of tlie Ruckefeller Foundation, In 
January he attended a meeting in Havana at whicii plans for the 
program were discussed, and prepared a pa|>er on the subject assigned 
to him—the Arctic Area—winch sumniariKcd existing knowledge of 
the archeology, etimology, physical aiitliroiwlogy, and history of the 
Eskimo and ludian tribes of the American Arctic. 

On June 23 Dr. Collins and liis assistant, William E, Taylor, were 
flown by tlie B. C. A. F. from llontreal to Cornwallis Island in the 
Canadian Arctic Arciiipelugo to conduct further archeological ex¬ 
cavations for the National Museum of Canada and the Smithsonian 
Institution, The principal objective of tlie work is to obtain addi¬ 
tional information on the prehistoric Dorset culture, traces of which 
were found tliere, with Thule culture remains, by Dr. Collins and Hr. 
Taylor in 1950 and 1951. 

The beginning of the fiscal year found Dr. John P, Harrington, eth- 
uologist, engaged in the preparation of a study of tlie Abenaki In¬ 
dians of Maine, Quebec, and formerly also of Vermont, who speak the 
nearest related living language to the extinct tongue of the Massa¬ 
chusetts Indians, in whose language the Eliot Bible was written. Tlie 
two tongues were so closely akin tliat an Indian speaking one could 
with a little practice iiave understood the other, A complete treatise 
on the Abenaki has been assembled, including uniijue lists of the terms 
rcfcrriitg to tlieir culture, and die material awaits completion of tlie 
typing to make it ready for the printer. 

On December 20 Dr. Harrington proceeded to Santa Barbara, Calif., 
where ho continued his studies of the ChumasJv Indians of tlie Santa 
Barbara Clwiinel region. In 1542 the Cabrillo Eipcditioii visited 
those shores, and, contrary’ to the custom of the time, put on record 
about 42 place names, nearly all of which can be identified. All the 
sites along the coast were visited. The coining of Cabrillo antedated 
that of the Pilgrim Fathers to what is now Massachusetts by nearly 
80 years, and the Indian words written down are far older tlian any 
others recorded in California. During tlie four centuries which liave 
elapsed since Cabrillo came, the language has e^'idently changed but 
little. Through good fortune Dr. Harrington was able to locate the 
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loDg-looked-for ch&p^I of Sftxpilil and to identify tlia site of the vil¬ 
lage of Coloc. On April 20,1953, he returned to Washington. 

At the beginning of tlie fiscal year Dr. Philip Dnicker, anthropolo- 
giet, was in Washington continuing his studies of Meso-American 
archeology. During tlie latter part of the summer he began prepara¬ 
tions for an accuUurational study in southeast Alaska. On Septem¬ 
ber 30 he left Washington for Juneau, Alu^a, where he began his 
investigation of the development and function, of the highly interest¬ 
ing intertribal orgaiuzntion of Alodcan Indians known as the Alaska 
Xative Brothcrliood. In November he had tlie good fortune to be in¬ 
vited to attend the annual eouTeution of this organiitation at Hoonah, 
Alaska, in the role of an obserrer. On the first of December ho re¬ 
turned to iV'eshington and began pneparntion of a report on the study 
just completed. 

Shortly after the first of the year Dr, Drucker went to Alexico, D. S’., 
w'here he conferred with officials of the Ifexican Government and ob¬ 
tained the necessary permits to enable him to carry out a program 
of archeological reconnaissance in the Olmec area of western Tabasco 
and southern Veracme. This research project was sponsoi-ed jointly 
by tiie Smitlisonien Institution and the Wenner-Gren Foundation for 
Antliropological Eescardn At the end of January ho departed for 
the field whore he continued his investigations until the middle of Hay. 
He returned to Mexico City to make arrangements for the exportation 
of tlie ceramic samples collected in the course of the survey, the stady 
of which should moke it possible to identify as to culture affiliation 
each of the 70-some-odd archeological sites discovered and tested in the 
couTw of the trip. On June 10 he left for Washington, D. C. 


RD'ER BASIN SURVEYS * 

(Report prepared bf FluHa H. H. Baanrie. Jr.} 

As in previous years the investigations of the Kiver Basin Surveys 
were carried on in cooperation with the National Park Service and the 
Bureau of Beclamation of the Department of the Interior, the Corps of 
Enginrere of the DejMirtment of the Army, and various State and local 
institutions. During the fiscal year 1952-53 the work was financed 
by a transfer of $122,700 from the National Park Service to the Smitli 
sonian Institution, Included were $nifi65 for mvestigatlons in the 
Mi^un Basin and $11,635 for all oUier areas where projects ware 
underway. An additional $50^94 in carryover of previous fimds was 
Hso availabk for the Missouri Basin, maiing a total of $161359 for 

pended bal ance of $3,390, was $172,994. That amount wtS approxi- 
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mataly 26 pereant less thnti for the preceding year and necessitated a 
oorrespoDding reduction in operations; 

Field investigations consisted of recorniaissanoe or surveys for 
locating archeological sites and paleontological deposits that will be 
affected by oonstruction work, or are located in areas that will be 
flooded, and the escavation of sites that previous survey parties had 
observed and recordedh Following the trend of the preceding year 
there was much greater emphasis on escavation because the survey 
partiea had in large measure caught up with tlie general program and 
there were fewer proposed reservoir nrcos requiring preliminary 
study. Beconnaissance parties visited 6 new reservoir basins located 
in 3 States. Furthor surTe3’3 were moile in 7 reservoir areas where 
some preliminary studies had previously been carried on. Tltey were 
in 6 different States. At tho end of the fiscal year excavations were 
completed or were underway in 6 reservoir basins in i States. During 
the course of the year there were nine excavating itarties in the field. 
Four of them were in areas where there had been no digging previously. 
IChe other five continued invostigutions at reservoir projects where 
work was started during prior field seasons. A paleontological party 
ooHected materials and made geologic studies In 4 reservoir basins in 3 
States. By June 30,1063, roservoir areas where archeological surveys 
had been made or escavations carried on since the start of tho program 
in 1046 totaled 241 in S7 States. One lock project nud four canal 
areas were also investigated. The survey parties linve |cx*atcd and 
recorded 3,460 archeological sites, nml of that number 852 have been 
recommended for excavation or limitcil testing, Preliminary ap* 
praisal reports were completed for all the reservoirs surveyed, and 
where additional reconnaissance has resulted in tho discovery of fur¬ 
ther sites supplemental reports hate been pivspared. Some of those 
finished during tlie fiscal year, together with others completed toward 
the end of the previous year, were mimeogruplied for limited distribu¬ 
tion to the cooperating Hgcrtcies, In the course of the year 23 such 
reports were issued. T^e total number distributed since the start of 
the program is 172. The varinnee between that figure and the total 
number of reservoirs investigated is partially attributable to the 
fact that in n number of cases a whole series of reservoirs occurring 
in a basin or suhbasin has been included in a single report. Other 
completed manuscripts hud not yet been mimeographed at the end of 
the year. Excavations carried on during the year brought the total 
for reservoir projects where such investigations have been made to 42 
located in 17 different States. The results of certain phases of some 
of tliat work have appeared in various scientific journals, and Bulletin 
IM of the Bureau of American Ethnology, Biver Basin Surveys 
Papers, containing 6 reports, was ready for release on June 30,1S53, 
Detailed technical reports on 10 additional excavation projects have 
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been completed and are ready for publication. Paleontological sur¬ 
reys hare been made in 121 neseiroir areas. Archeological work has 
also been done in 88 of them and the remaining 33 will eventually be 
visited by archeological parties. The total of all reservoir basins 
surveyed, inoluding tho^o where archeological studies are still to be 
made, is 273. 

The reservoir projects that had been surveyed for areheological re- 
jiiHins, as of June 30, 1953, were distributed by States as follows: 
Alabama, 1; California, 20; Colorado, 2i; Georgia, 4; Idaho, 11; Illi* 
tiole, 2; Kansas, 10 j Kentucky, 1; Xiouisiana, 1; Minnesota, 1; Missis¬ 
sippi, 1; Montana, 15; Nebraska, 28; New Mexico, 1; North Dakota, 
13; Ohio, 2; Oklahoma, 7; Oregon, 27; Pennsylvania, 2; South Da¬ 
kota, 9; Tennessee, 3; Toms, 19; Virginia, 2; Washington, 11; West 
Virginia, 2; Wyoming, 21* Excavations have been made or were 
being made in reservoir basins in: California, 5; Colorado, I; 
Georgia, 4; Kansas, 3; Montana, 1; Nebraska^ 1; New MeikOj 1; 
North Dakota, 4; Oklahoma, 2; Oregon, 2; Soutli Carolina, 1; South 
Dakota, 3; Texas, 7; Virginia, 1; Washington, 3; West Virginia^ 1; 
Wyoming, 2. Only the work of the River Basin Surveys or that in 
w^hicli there was direct cooperation with local institutions included 
in the foregoing figures* Projects that were in direct cooperation 
with the National Park Service or were carried on by local institutions 
alone are not included because complete mformation about them was 
not available. 

The River Basin Surveys continued to receive eitenave and helpful 
cooperation during the year from the National Park Service, the 
Bureau of Reclamation, tiie Corps of Engineers, and various State 
and local institutions. Detailed maps of the reservoirs under investi¬ 
gation were supplied by tim agency concerned and at a number of 
projects temporary office and laboratory rooms, os well as dwelling 
facilities, were provided. For survey work in Tennessee guides and 
transportation were furnished by the Corps of Engineers and the same 
sourco made transportation available at a series of excavations iti 
Georgia* The work of the River Basin Surveys men was made much 
easier by the assistance of tlio field personnel of the other agencies and 
their accomplishments were much greater than they would have been 
without that help. As in other years, the National Park Service 
functioned a& the liaison between the various agencies both in Wash- 
ington and iu the field. Through its ^^veral regional offices it secured 
information about the locations for dams and reservoirs and data on 
their oonstructioti priorities. The Natioua] Pork Service also was 
mainly responsible for the preparation of estimates and jiLstifications 
and prrourement of fiiiids for carrying on the program. The en¬ 
thusiastic cooperation of Park Senuce personnel was a definite aid in 
all phases of the operations. 
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The main offieo in Wnshington directed and supervised the work in 
the east and soutli, while that in tlie Missouri Basin was under the 
supervision of u field headquarters and laboratory at Lincoln, Kebr. 
The materials collected by sun ey and eicavating parties in tlie east 
and south ^s’fl^e processed in Washington, Those from tlie Missouri 
Basin were handled at the Lincoln laboratory. 

Waskinffion o;j!< 7 e.—The main headquarters of the Biver Basin 
Surveys continued under the direction of Dr. Frank H. H. Boberts, 
Jr., tliroughout the year. Carl F. Miller and Ralph S. Solecki, 
archeologists, were based on tlmt office, although Solecki was trans¬ 
ferred to the IBssouri Basin Project early in July and continued 
there until October when he returned to Washington. Ljite in No¬ 
vember he was granted leave of absence to accept a Fiilbrigbt Scholar¬ 
ship for archeological investigations in Iraq. He was appointed a 
collaborator of the Smithsonian Institution and from March until 
the cud of June conducted excavations financed jointly by tlie Iraq 
Governinent and the Smithsonian institution. 

At the start of the fiscal year Mr. Miller was in the office working 
on material obtained the latter part of the previous year at the Joliii 
H, Kerr Reservoir (Buggs Island) on the Roanoke River in southem 
Virginia. During July he spent several days inspecting a site near 
Cambridge, lid., where a large mound attributable to the Adena 
culture was being destroyed by a liousing development. In August be 
made a brief survey of tlie Demopolis Reservoir basin on tho Warrior 
River in Alabama and checked on several sites in tlie Grenada Reser¬ 
voir on the Yalobuslia River in Mississippi. In October he took part 
in the Southeastern Archeological Conference held at Macon, Go., 
and in November made all arrangements for the annual meeting of the 
Eastern States Archeological Federation which met in Washington. 
During the autumn months he completed his technical report on the 
excavations that he made at the Fort Lookout Trading Post site in 
the Fort Randall Reservoir basin in Soutii Dakota while on loan to 
the Missouri Basin Project the previous year. He also finished cer¬ 
tain revisions in the completed technical report on work at the Alla- 
toona Reservoir on the Etowah River in Georgia. He revised a paper 
on Indian pottery types of Pissaseck, Va., for publication in the 
Journal of the Washington Academy of Sciences. Lute in December 
Mr. Miller visited the Blueatone Reservoir on New River near Hinton, 
W. Va., to ascertain the exact status of the reservoir pool and what tlic 
situation was with respect to sites that had been recommended for 
excavation and testing when a survey was made of the area in 1048. 
During January and February he studied materials from his exca¬ 
vations at the John H. Kerr Reservoir and worked on his technical 
report for that project. From March 0 to June 6 he conducted exca¬ 
vations at four sites in the Jim Woodrull Reservoir area on the Flint 
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Kiver In southern GeorgiUt * n^imber of talks on tho RiTer 

Basin Surveys program before local groups both in Georgia and 
northern Florida* 

Dr. Theodore E* ^Vliite^ geologist, divided his time between the 
Washington office and the Missouri Basin, From November 12^ 1052, 
to March 30,he was in Washington, cleaning, cataloging, and 
identify!ttg the small mammals he had collected during the field sea* 
son. In addition he identified three lots of bone from archeological 
sites in the Columbia Basin and one lot from a site escavated by a 
cooperating agency in the Missouri Basin. He completed a scries of 
five papers on ^^Observations on the Butchering Technique of Some 
Aboriginal People^^ and wa^ a joint author, with C* M* Barber, of a 
sixth. All have been submitted for publication in American An¬ 
tiquity. He also finished a manuseript, ^Endocrine Glands and E’<^o- 
lution, No. 3/^ for the journal Evolution. Two other papers, *‘Lith- 
plogy. Distribution and Correlation of the Alachua Formation of 
Florida’* and “Lithology, Distribution and Correlation of the Bone 
Valley Formation of Florida,” were submitted to the Comraittee on the 
Nomenclature and Correlation of North American Contincntial Ter¬ 
tiary. Three papers by Dr. White were published during tiie year* 
They were: ^lethod of Calculating the Dietary Percentage of 

Various Food Ariimuk Utili^d by Aboriginal Peoples,” American 
Antiquity, vol. 18, No. 4, pp, “Collecting Ostcological Mate¬ 

rial,” Plains Archeological Conference News Letter, vol. 6, No. 1, pp. 
3-7; and “Studying CMeological Material,” ibid., pp. 8-15. 

AlabaTTia .—An archeological reconnaissance of the Demopolis 
Reservoir basin on the Warrior River made August 5-7, 1052, showed 
that although archeological remains are present in the area they 
would be little affected by flooding in the bottomlands. No escava- 
tiona were recommended for Uie project. 

Gei^rgia.—Duimg the period from March D to June 6,1053, surveys 
and excavations were carried on along the Flint River, in southern 
Georgia, in a portion of the area that will be flooded by the Jim Wood¬ 
ruff Dam situated in the Apalachicola River, just below the junction 
of the Flint and Chattahoochee Kiverg, in northern Florida. Carl 
F* Miller completely excavated 2 sites, partially eicavated 2 others, 
and located 25 sites not previously listed by the University of Georgia 
when it made the preliminary survey there. One of the excavated 
sites, Montgomery Fields (0DrlO), was basically Weeden Island in its 
relationships hut contamed a nuinber of traits uot previously rt|x>rted 
for that culture. The floor patlom of a fairly large rectangular struc¬ 
ture that had been formed by individual posts, each set in its own hole, 
w'as uncovered, and outlines of a number of small circular structures 
suggesting tlie same type of construction were found. The large 
feature probably was a dwelling, while the smaller ones were either 
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sweat houses or menstrual huts. There %vtre some 30 midden or roast- 
iDg pits associated with tlie house remains* One dog burial was foimd 
but no human remains. Underlying the Weedeti Island material was 
a nonceramic level characterized by stone artifacts in w^liich projectile 
points were the predominant form. The latter differ from previously 
known typess from preceramic levels in the area and may indicate a 
separate culture, A slightly different variant of Weeden Island cul¬ 
ture was found at the Lusk Springs site (9Dr2l), which was thor¬ 
oughly tested but not completely escavated. 

The second site was on the south bank of the Flint liiver 2^ miles 
east of Hutchinson’s Ferry Landing. An extensive deposit of shells 
located there had been recorded as a single site (ODriJ^) but actually 
proved to be two (designated A and B). Unit A was found to contain 
a straight Weeden Island II component^ wliile Unit B represented a 
Weedon Island I component wUh an underlying deposit of Santa 
Rosa—Swift Creek materials* About 150 yards east of 9Dr29 early 
spring flood waters in the Flint Eiver exposed another small site 
(9Dr37). Tlie deposits at that location were widely scattered and bad 
very little depth* From various eroded pita and subsequent test dig¬ 
gings howevcri a series of Deptford, Swift Creek, and 'Weedeii Island 
I potsherds were recovered, which makes possible the placing of tbs aite 
in the cultural sequence for the area- During the coutso of his surveys 
Mr, ililler joined in the search for the historically significant Ifxation 
of Apalachicola Fort or Chcrokeeleecheo’s Fort at th^ junction of the 
Chattahoochee and Flint Rivers. That town was esteiblished in 1716 
by the Apalachicola when, as a result of theTamasee war, they moved 
back from the Savannah River in South Carolina to tlie territory they 
had formerly occupied in southern Georgia. Their chief at that time 
was named Cherokee! eechee or ^^Cherokee Killer,” and his town fre¬ 
quently goes by the same deaignatioiu Not many years later the group 
withdrew to a new location farther up the Chattahoochee. Mr. ililler 
tested one site tentatively identified as that of the fort but did not find 
evidence to support such a possibility* 

During the period that Mr* Miller was working in the Jim Wocxinifi 
area Joseph R. Caldwell, archeologist of the Katlonal Park Service, 
was digging at a productive Bite on the Chattahoochee River known as 
Fairchild^e Landing. Considerable new material was found there in 
a series of stratified shell deposits. Several phases of the Weeden 
Island culture arc represented, and at one end of the site were some 
early historic remains. Caldwell’^ data and those of Miller should 
serve as cross checks and definitely establish all Weeden Island chaTW- 
teristica for the area* In the region adjacent to Fairchild^s Landing 
Mr- Caldwell observed evidence of a possible historic Indian site which 
may represent one of the several “Fowl Towns’^ meutionod in various 
documents. Mr. Caldwell also took part in the search for Apalachi- 
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cola. Dr, Jfark F. Boyd, of tlie Florida Hiatorical Society, through 
an agrtenicut between the Xational Park Service and the Society, 
made a historie^Blte aurvey of the whole reservoir basin, working in 
conjunction with Miller and Caldwell in a number of instances. Dr, 
Arthur Kelly, of the University of Georgia, cooperated in all the 
recent activities, giving Caldwell and ^filler the benefit of the knowl¬ 
edge lie obtained while niakitig a general survey of the Jim "Woodruff 
urea in previous years. He also helped Dr. Boyd with his historic- 
eites investigations. 

During June excovations were carried on by liipley P. Bulien in 
the small portion of the Jim Woodruff Reservoir lying in Florida, 
under a cooperative agreement between the Xational Park Service and 
the FJorida State Museum of the University of Florida, Mr. Bulien 
and his party dug ono site near the dam, finding four superimposed 
occupation levels separated by sterile zones. The bottom level yielded 
quantities of lithic materials and definitely represented a preccrnniic 
culture. The next higher cultural layer contained siierds from fiber- 
tempered pottery, fragments from steatite vessels, and numerous stone 
artifacts. The latter, Mr, Bulien reported, constitute many times the 
number of previously documented worked-stone specimens from the 
fiber-tempered period in all Florida. Tlie tliird occupation level was 
found to belong to the Deptford cultural horizon. The upper layer 
contained village remains of the Fort Walton period. Associated with 
that occupation were four “specialized** pits containing charred ker¬ 
nels of corn. The evidence from the site will be extremely Important 
to Florida archeology because it is the I Inst place that a fiber-tempered 
complex bits been found in situ in west Florida and is only the second 
place where iiiulisturbcd Fort Walton village inaterial lias been avail¬ 
able for extensiv'^e study. Investigations nt three other sites produced 
materials that will help in filling the gap between the Deptford and 
Fort Walton periods at the large site. One of the three indicated a 
Weedeu Island period and another n Kolomoki complex, Tliat is the 
first time “pure” Kolomoki remains have been found in Florida. 

The Grenada Rraervoir area on the Yalobuslia River 
in Mississippi Imd been surveyed for archeological remains during n 
previous fiscal year by the University of MLsmsstppi operating undw a 
cooperative agreement with the Xational Park Service, Upon the com¬ 
pletion of tliat survey 4 of the 51 sit^ found were recommended for 
excavation, i o determine whether digging there was more essential 
than in some other areas, several of the sites were examined durine 
August 25-27, IP52. It was finally decided that the meager fnmS 
amiable for digging might be used to better advantage in districte 
where less was known about the cultural manifestation, particularly 
so since there is a considerable number of aites in the Grenada basin 
that will not be affected and can be investigated at some future date. 
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Missoun Basin, — The IVilssouri BrsIr Proj<»ct continued to operoto 
throughout fiscal 1053 from the field headquarters at Lincoln, Kebr, 
Ralph D. Brown served as chief of ttie project from July 1 to Septem¬ 
ber 7, when he died as the result of an uccideut. On Sepfemher 22, 
Robert L. Stephenson, who had been on leave from die River Basin 
Surveys’ staff, returned to active duty and was assigned to the super* 
vision of the project, serving as acting chief diroughout the remainder 
of the year. In the interval from September 7 to 23, Dr. Frank H. H, 
Roberts, Jr., was in direct charge of the Lincoln office. Activities dur¬ 
ing the year were concerned with all four phases of the salvage pro¬ 
gram. There were preliminary surveys; excavations; processing of 
the collections obtained from the digging, analyses and study of the 
materials, and the preparation of general and technical manuscripts 
on the results; and the publication and dissemination of scientific and 
popular reports, Afost of the work was in die second and third phases. 
Much of phase 1 was finished in previous years and phase 4 will not get 
into full swing until more of phase 3 is completed. .\t the start of 
the year there was a permanent staff for the Missouri Basin Broject 
of 20 persons. In addition there were 4 temporary part-time em¬ 
ployees assisting in the laboratory. Tlirough July and August and 
part of September B temporary assistant nrclieologjsts, 60 temporary 
student laborers, and 25 local nonstudent laborers were employed in 
the field. During the summer season 11 of the regular staff were also 
engaged in fieldwork. As the surveys and excavations were brought 
to a close the temporary employees were gradually laid off and by tlia 
first of Rovember only the permanent staff of 20 and a temimraiy 
draftsman-illustrator were on the rolls. In May it became evident 
that a much more limited budget would be available for 1054 and that 
a reduction in force would be necessoiy. Consequently by the close of 
the da 3 '’s work on June 30 the stuff had been reduced to 11 persons. 
On May 18 and 10 the Interior Missouri Basin Field Committee, 
consisting of representatives from all tho agencica of the Department 
of the Interior concerned with the over-all Missouri Basin program, 
held its 61st regular meeting at the River Basin Suri'eys^^ head¬ 
quarters on the campus of the University of Ifebrftska, at the invitation 
of tlie Slissouri Basin Project and the Laboratoiy of Anthrojsology of 
the University, Tfic first session was devoted to routine business, but 
during the evening of May 13 the jnembers visited the Surveys labo* 
ratory located in the business section of Lincoln and heard Mr, 
Stephenson explain in detail the mechanics O'f the field and lalmratory 
work of the salvage program. A series of exhibits of fossil speci¬ 
mens, objects from historic sites, Indion-sitc artifacts, and methods 
of pottery reconstruction was used to Illustrate portions of Mr. Stepb- 
enson’s talk. The visitors were also shown the entire process of ban- 
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dling materials from the time they nrrive from the field until their 
analysis and study have been completed and the covering report has 
been written, Aloet of the session on ]ifay ID was devoted to a pre¬ 
sentation of tlio work and results of the Lvter-Agency Arch(K>logicaI 
and Paleontological Program. Howard \V. Baker, regional director 
of the National Park Service, Region S, at Omaha, Nebr., ^rved as 
chairman, Frederick H. Johnson, secretary of the independent- 
advisory Committee for the Recovery of Archeological Remains, 
sketched briefly the general background and importance of the re¬ 
covery program and explained the activities and purpose of his com¬ 
mittee, Dr, FrankH. H. Roberts, Jr., then discussed the Smithsonian 
Institution’s part in the program as a whole, both from the standpoint 
of tlie Missouri Basin and other areas throughout the country. Dr. 
Gordon C. Baldwin, archeologist, Region 3, National Park Service, 
explained the part his organisation has played, told what had been 
accomplished as of that date, and outiuie^l tito needs for the future in 
a 6-year progriim, Robert L. Stephenson told about the plans for 
the remainder of the fiscal year in the Missouri Basin and explained 
the reasons for the proposed projects. Dr. C. Bertrand Schultz, di- 
i>ector of flio Nebraska State Museum of the Univeraity of Nebraslca, 
summarized the work that his institution had been carrying on as a 
cooperative effort in tlie paleontological phase of the investigations 
and stressed the need for such studies in a proper understanding of tlie 
Missouri Basin. Dr. Jolm L, Champe, director of the Laboratory of 
Anthropology, University of Nebraska, commented on the status of 
archeology in tiic Plaiits area before the salvage program was started 
and spoke about the current activities from the viewpoint of tlie 
cooperating institutions. The historical aspects of the program were 
presented by Merrill Mattes, regional historian of the Refpon 2 office, 
National Park Service. He outlined the historical background for 
the area, described the current activities and the methods used in mak¬ 
ing the studies, and made clear the relationship between that subject 
and those discussed by the other speakers. As a result of the session 
the members of tlio Committee undoubtedly left Lincoln with a much 
better understanding of the salvage program and its aims. 

During the year 10 field parties operated in the Missouri Basin. 
One of them made a series of extensive tests in 4 archeological sites 
while T were t>rimarily occupied in conducting full-scale excavations 
in 19 sites. In connection with that work, however, some reconnais¬ 
sance was carried on in the areas where their mvestigationa were 
imderway. One of the parties was concerned mainly with archeo¬ 
logical surveys and another witli paleontological studies. The exca¬ 
vations were in 2 reservoir areas in North Dakota, 2 in South Dakota 
and 2 in Kansas. The survey party operated in 5 reservoir areas in 
Kansas, 3 of them being covered for the first time and 2 being revisited 
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for further checking. The paleontological party worked in 1 reser¬ 
voir area in Montana^ 1 in Korth Dakota, and 1 in South Dakota* It 
also visited another project in Korth Dakota to examine a specimen 
reported from the Upper Cretaceous deiKJsit^ tlicre. During July 
and August 1952^ 3 aerial photographic missions were flown o^^er li2 
reservoir areas. In all, &,OUO air miles were flown and 62 objectives 
were photographed. The latter included excavated archeological 
sites, sites to be eKcavated, dams and reservoir construction features, 
and the general topography of the areas to be covered by the ground 
surveys* The plane used was tin? [lensoujil pitiperty of one of the 
staff archeologists and the pictures were taken by Uie stuff photog¬ 
rapher. 

The reservoir basins where reconnaissance work was carried on 
were; The Kirwin, on the north fork of the Solomon Biver, where 4 
additional archeological sites were located and recorded; the Webster, 
on the south fork of the Solomon, wliere 3 were founds Tuttle Creek, 
on the Big Blue River, with 118; Glen Elder, on the Solomon River, 
with 17; and Wilson, on the Saline Ei vciv with 18, On Uie basis of the 
evidence obtained, it is apparent timt no additional studies will be 
needed in tlie Kirvvin and AVehster areas;. At Tuttle Crevk^ however, 
there is important material and 10 of the sjtea have becu reepuimended 
for future excavation* Included in tlie 10 are 4 hib-toric sitca which 
are of special sigiiiGeonce with respect to the early exploration and 
settlement of that section of the West* Of the 17 sites recorded for 
the Glen Elder, 6 sin all ones gave evidence of being extremely im¬ 
portant because they contain materials thus far not observed in the 
area utid they have been recommended for complete eicavatioru At 
tlio Wilson Reservoir G of the 18 sites were found to be sigtiificant 
from the standpoint of their rdationship to one of tlie pre-Cdlutiibian 
cultures ivhich thus far is imperfectly kuomt Two of the sites are 
caves, probably coiitaiulng dry materials, and should yield types of 
artifacts rarely preserved in open sites. One of the rccomuiended 
sites may prove to bo of considerable importance because materials 
there are eroding from a terrace hank and appear to belong to one of 
the early occupations in the Plains ares. Parties working in the Fort 
Handall Reservoir basin in South Dakota located 2 new sitea, while 
tliose operating in the Oahe basin in the siime State found ISO. At 
the Jainestowii Reservoir in North Dakota 3 new sitea were found. 
Thfl total of new sites observed and recorded in the Missouri Basin 
during tliB fiscal j'Oar was 339. 

In the Garrison Reservoir basin on the main stem of the Missouri 
River above Bismarck, N* Dak., 3 field parties conducted archcolugica] 
excavatiuns in 3 of the 147 known thiire- During July and August 
and part of September one party dug in the remains of Fort Bcrthold 
II- The work at that location falls into tho historic category, hut it 


74 ANNUAL REPOnT SM1THS0^'TA^’' INSTITUTION, 10S3 

is iiaportant beeausa the fort was established in connection with the 
iatge Mandan-Hidatsn-Arihuru village, called Lihc-a-Fishhook, which 
was occupied from about iSiS to 1S90. Tlic reinaius of the Indian 
Tillage were studied by parties from the Iforth Dakota State Historical 
Society under a cooperative agreement witli tlie National Park Service, 
but much ill formation was needed witli respect to the foit and the 
evidence it might contain bearing on tlie relationships between the 
Indians and the Whites, Port Berthold was originally built in 185S 
as a trading post and was known ns Port Atkinson. Its name was 
changed in 1^3, and from 1863 to 1867 it served os a military post, 
I^tfii- it became the sgcucy for the three tribes living in the adjacent 
village. IVTiile there is fairly estensiva documentary evidence about 
the military and tntding post, there are many gaiis in the record and 
the archeological cicavations contributed information which will help 
to complete tlie story of the activities there. About 75 percent of tlie 
fort, including the stockade line and two bastion^ was excavated. 
Flans call for further work there during hsonl 1054, 

In July and August one party excavated the site of a fortified 
village on the top of a small butte on the north bank of the Missouri 
about 10 miiea abovo Fort liertliold. Tlio site is known by the uame 
Night-Walker's Butte in the Bull Pasture because there is an Indian 
tradition to tho effect tliat a Hidatsa chief by the name of Night- 
Walker broke away from tlic iimin tribe and led his baud to the top of 
a butte where he built a village. Two other sites in the area are also 
in somewhat similar locations, and which of ihe three actually was the 
Night-Walker village is open to ciuestion. Nothing found during tl)e 
Lxctivalions throws any light on the problem. The floor areas of 27 
earth lodges were uncovered; 29 fire pits, 26 cache pits, 10 roasting 
pits, and a sweat lodges were dug; and approximately three-fourths of 
the stockade which encircled the edge of the butte was traced. Ma¬ 
terials found there suggest that the village was built about or shortly 
before 1800, Tlie excavations were conspleted and (Jie detailed tech¬ 
nical report on the results was well in progress nt tlie end of the year. 

In September the party that worked on the butte investigated tiie 
remairLs of an earth lodge across the river from the village site. It 
was Hilled Grandmothers Lodge and was the traditional dwelling 
place of one of the Mimdim or Hidatsa supernatural beings who was 
believed to be the patroness of gardens and crops. TJie ceremonial 
lodge, which was only partially excavated, appears to have been rec¬ 
tangular in floor plan and may be older than any other lotlire thus 
far reported for that area, ,Vt least one additional lodge and prob¬ 
ably several othere are present at the site and further work is planned 
for It during fiscal 1D54. That particular location provides an ex¬ 
cellent opportunity for comparing evidence obtained tlireugh atclieo- 
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investig!itiOfi& with the Icgcndniy story which ia a part of 
Ihc mjEhs of the lodiai^g in that dirtricjt. 

At the Jamestown Ee^ervoir on the James Eiver in eastern North 
Dakota one field party continued escavutions started toward the dose 
of tjie previous year. By the end of the season in September it had 
dug in 5 of the 2S known archeological sites which will be flooded by 
that reservoir. Two of the sites were burial mounds attributable to 
the Woodland cnlture^ one was a campsite consisting of a series of 
boulder-lined depressions strung ulong the crest of a low bluffy one 
was a buriitl pit exposed b_v a power shovel in the borrow area directly 
west of the dam, and the other comprised the remains of an Indian 
village* Tlie floors of four circular houses and a small su'ent lodge 
were uncovGred at tlie latter location. The site covers more than 2 
acres and only about 10 perectit of it was investigated. A few metal 
objects and the potsherds found there suggest tliat the villaga Imd 
Maud an alhlmtions or at least trade relations w ith that group and 
that it WHS occupied during the first half of the eighteenth century. 

In the On ho Reserroir Bnsin in Soutli Dakota two parties continued 
investigations started toward tlio end of the preceding fiscal year. 
Excavations were carried on m 4 of the known 318 sites in the basin. 
At the Black Widow site (30ST3), the location of an extensive earth- 
lodge village of many scattered houses, about 30 nnles upstream from 
the dfiin on the west side of tlie llissouri^ evidence of two occupations 
w^as found. One period was prior to contact with the whites and 
the other was during the eighteenth century. During July, Augiist, 
and September nunierons cache pits^ n refuse moimdi and extensive 
areas of village surface were dug and four house floors were cleared. 
Three of the houses belonged to the early period^ while the other was 
of the later occupation* The fourth house was superimposed upon 
cache pita of the early occupation. All four houses were circular in 
outline but there were conspicuous architectural diflerenecs between 
the three older examples and the one late fonn. Materials from the 
Mto suggest that the older level Imd its closest aDiliutions with the 
Myers site (30ST10), where the South Dakota Archeological Com¬ 
mission did some excavating in IDIO, and with one of the tlirce com¬ 
ponents in the Clicyeune River sita (39STl)j which was partially 
excavated by a ilissouri Basin Project [>arty in the summer of 1951. 
The later period of occupation appears to ^ Arikana, although his¬ 
toric documentation for tlie site seemingly is not known. The same 
party exhumed a single flexed burial which was about to be destroyed 
by erosion at a multicomponent site (S9ST23) not far from the Black 
Widow site. Part of the skcletOTi was ntissing and there were no 
mortuary offerings accompanying it 
The second excavating party couoentratc<l its efforts in the imme¬ 
diate vicinity of the dam. It completed excavations started at the 
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Indian Creek site (S9ST15) tlie previous year, made a series of teste 
Qt the Mathison site {39ST16), and did extensive digging at the 
Buffalo Posture site (39ST6). At the Indian Creek site, which lies 
on the Iftio of the proposed discharge channel for the Oahe Reser¬ 
voir, two house floors were cleared* One, probably a ceremonial struc* 
ture, was 50 feet in diameter. It contained a raised earthen platform 
or altar, covered with mud plaster, along the wall opposite the entry¬ 
way. Beside the altar was a buffalo-skull shrine. Only about I per¬ 
cent of that site was excavated, but since it was evident that there 
would bo some delay in the construction of the discharge channel, 
further efforts were deferred until a later field season. The Mathi¬ 
son site, also on the line of the discharge channel, is stratified and the 
tests showed it contains data on several different Indian periods. In 
addition it probably was the location of Fort Gnlpin, one of the fron¬ 
tier posts. Most of the activity duririg July, August, and early Sep¬ 
tember wtis at the Buffalo Pasture site 1 mile upstream from the right 
wing of the dam on tho west bank of the river. A large fortified 
earth-lodge village had been located there. Four earth lodges, the 
croas section of the defensive ditch or moat, and over 210 linear feet 
of the palisade wall inside the moat were excavated. One of the lodges 
proved to be a ceremonial house nnd contained an excellent example 
of an altar with bison-skull offeringg. Although only about 8 percent 
of tho site was excavated there was an unusually la^ yield of arti¬ 
facts. Included in the materials are over 100 restorable pottery ves¬ 
sels, which is a rare find so far as tho Plains area is concerned. The 
material and infornnitinn from Buffalo Pa.<;turo rounds out and helps 
to clarify that obtained from two sites, Dodd {39ST30) and Phillips 
Ranch (39ST14), between it and tho dam which were dug during 
previous seasons. 

Wliile the River Basin Surveys parties were working in the Onhe 
area in Uie summer of 1952 the South Dakota Archeological Commis¬ 
sion and the W. H. Over Museum of the University of South Dakota 
carried on excavations at the Thomas Riggs site (39HUl) under a 
cooperative agreement wdtli the National Park Service. On two pre¬ 
vious uoensions the W. H. Over Museum had worked tiiere but had not 
completed ite investigations. During the 1D58 season its party, under 
the leadership of Dr. Wesley R. Hurt, Jr., excavated the remains of 
five houses and dug a long trench through the village area. Evidence 
found there indicates that the village was occupied at about A. D. 
1500 and that it probably did not have more than SOO inhabitants at 
any one time. Just what the relationship between it and later Ari- 
kara or Mandan communities may have been is still to be determined. 

The two parties, one for Indian and one for historical sites, working 
in the Fort Randall Reservoir basin continued the operations started 
toward the end of the preceding year. During tiie field season excava* 
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Lions carried on in ^ of di& 53 known sites which will be inun¬ 
dated. At the start of the year the Indian-site party was centering its 
activities in village remains where considerable digging had been done 
the previous field season. At that location, the OldJi am site (3^^CH7) ^ 
there was evidence for three periods of occupation. The latest was 
an earth-lodge village with palisade and moat where most of tlie 
digging was done during the 1951 season, the middle period was on 
ear^~lodge village wdth a palisede but no moat, and the earliest was 
an CN^cupation level nnderlying both of the others. At the start of 
the 1952 field season^ in May, activities were centered on die portion 
of the site rcpresouting the middle period. Beginning witli the new 
fiscal year attention was turned to the area whore thoro was some over¬ 
lap between the remains of the last two periods. During the course 
of the digging 2 earth lodges^ 3 diying racks, 2 infant burials, 270 
feet of stockade, mcluding 1 bastion, 76 pits, most of which were cache 
pits, and numerous pits were uncovered. Tubular copper beads 
were found in one of tlie infant burials. The specimen yield from the 
site was great and study of the material shows that when the results 
are completely tabulated thei'e will be much new information about 
the material culture of tlie people who inhabited that area. The mid¬ 
dle period apparently correlateii with what is known as the Great Oasis 
Aspect in Minnesota. Although 1^ than half of the site was ex¬ 
cavated, sufficient data were obtjuried to warrant stopping the work in 
August and moving tlie loborers to a new locaUon. The latter, the 
Hitchell site {39CH45), consisted of the rcjiiuins of a semipermanent 
village characterixed by circular, hntlike, pole-framed structures 
which probably were covered with skins or brukti^ The site was 
Ftretifi^ and preliiuinary analysis of tlie materials from it indicates 
that it was related to the latest and the earliest periods at the Oldham 
site. While work was underway at the Hitchell site some of the 
laborerei under the supervision of a field assistant, dug 1,698 feet of 
test trenches at the Pease Creek site (3flCH5) several miles down¬ 
stream. The evidence revealed by tlie trenches shows that there were 
two occupations* The latest was by a group using the location mainly 
as a camping area, while the earlier presumably liad a more permanent 
type of settlement. Pottery found there suggests Upper EepubUcan 
and ffebraska cultural influences* The artifact complex ns a whole 
is unique in tho Fort liandall area. During the summer season addi¬ 
tional testing was carried on at a campsite (39CH51) where eome 
digging bad been done during a previous year. Tliose iuvestigs^tions 
completed the studies at that locotioo. The activities of the kort 
Randall Indian party were brought to a close in late beptember. 

During July Gic historic-site party completed the excavation of 
the Fort Whetstone si to (39GB4) on the west bank of tho Missouri 
River near the mouth of Whetstone Creek. The palisade was traced 
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and die outlines of the buitditigs timt stood inside die fortification were 
followed. Exact diuieiislons of the fort and buildings wet^ obtained, 
us were some of the constructionul features of the interior of ilie build* 
ingSv All wooden Bt ruetmTis bad been burned, and evidence indicate 
that tbe post was destroyed siiortly after abandonment in 187;^, About 
90 percent of die site was excavated and no additional work will be 
I'ctiU i red the IV. Ann mber of discrepancies fon nd bet ween the various 
features revealed by the digging end a plan of die fort drawn in 1871 
raised a number of pudding iiistorieal pixiblcms. About 000 yatiLi 
northwest of Lire fort tbe remains of a *‘Mi:jsouri Dugout’’ were found 
and excavated. At the end of July the party inovtd to the Port 
Randall site (39GR15) on the west bank of the Missouri River half a 
mile southeast of die Fort Ramlal] militaiy jiost. Work there showed 
that the remains were those of a brick kiln, which prokibly belonged 
to llio jicriud of Fort Randall 1. TJie ivrnains of the kiln and features 
iiBSOciated with it were completely excavated and the party left tho 
Fort Randall Reservoir area at the end of August, proceeding to die 
Kirw'ili Reservoir in Kansas. 

During die 1952 field season work was also carried on in the Fort 
RunduU area by the Nebraska State Historical Society and the Uiu- 
versity of Kansas under cooperative agreements with the National 
Park Service. The Historical Society party under the direction of 
Marvin F, Kivett coTitinued excavations in two sites (39LM29 and 
3DLtM2T) located along the highway a short distance ftaat. of Qaeonm 
and about 2 miles west of Chamber hi in, S. Dak. Some digging was 
also done at a site (39LM91) 19^ miles upriver from Chamberlain. 
The work at the first two locations, which was completed, sliowed 
evidence of a historic Siouun occupation underlain hy un earth-lodge 
village belonging to whut has been called the Fort Thompson focus. 
The third site was found to have tliiva compouenta, historic giouan, 
a level producing a siniple-stiimpcd type of pottery which has not yet 
been ctilturully correlated, and nii earlier Woodland occupation. The 
University of Kansas party under Dr. Carlyle 8. SmilJi spent o third 
season at the Talking Crow site (S9liF3) about 31 ^. miles below Fort 
Thompson, S. Dak. During the three seasons at the site 9 liouses were 
completely excavated, -t wore partially eseavuted, and 14 were tested 
to obtain their dimensions and samples of materials from them. 
StratigrapJiic testa wore made in three rofusa mounds, trenches were 
dug across tlie surrounding fortification on four sides of the site two 
long trenches were cut tlirough areas between the houses, and numer¬ 
ous other lest pita and trendies were dug. From the data obtained it 
appears tlmt the site had four components Tlie latest was Siouan 
dating from shortly after tlie Civil War. Trior to that was the last 
occiipotion by earth lodge-building people, probably tlie Vrikara 
during the period wlien European trade goods were beginning to 
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appear in the area. Preceding timt was an occupation which fust 
antedated the iiitrodiiction of trade goods. The earliest occupation 
was definitely prehistoric in age and its cultural affinities serni to 
hai*o been widesproad. The latest conii>oiient appears to correlate 
with ono phase of Kivett^s Oaeoma sites and wdth the Indian Creek 
site in tlie Oahe area, Tlie one jus( prctiKling seems to equate with 
an older phase ot Kisett's sites and with the latest component at the 
Oldham site The nest to the oldest component correlates with tlio 
older lerel at tlie Black Widow site in the Oa^lie area, but there is still 
some question as to tlie I'ektionship of the first occupation at Talking 
Crow. 

In the Kir win Reservoir basin in Kansas tlie historic-sites party, 
which had moved from tlie Fort Randall nreii, spent the period from 
September 2 to 20 excavating the remains of Camp Kirwan^ an old 
frontier post located on tlie right batik of the Solomon River in Phil¬ 
lips County. Tlio site (14PHG) was completely excavated and the 
palisade line was traced as an intrusive ti'CJich in the soil. 

An archeological party spent S weeks in June 1053 testing sites at 
the Tuttie Creek Kesenoir in Kansas. During that period work was 
carried on at foursitesj tliree of Llieiu were in tJie spillway constniction 
Rre3j and ono in the generai consi ruction area for the dam. Two of 
them had been severely damaged by the cut for tlie spillway, w hile the 
of hoi's were in iiimediatw danger of destruction by further activities^ 
One of fhc sites in the spillway line (14P014) was an earth and stone 
mound approximately 26 feet in diameter with a maximum height of 
feetv The mound contained a burial pit wdth skeletol remains oc¬ 
curring nt two levels. Tlie orJgiiiLv! mteniiellt of at ienst tliree bodies 
apparently had been dug iiito to make ix>om for subsequent buria] of 
three, possibly four, more bodies. In both levels there was one articu¬ 
lated skeleton In a sem]fie.xefl position. Stone implements, copper 
beads, and frogmentary bits of copper dieeting were found with the 
bones. At some distance from die pit the remains of an extended 
burial without a skull were found. It hod no accompanying mortu¬ 
ary offering. Indications were that the skull had h^n removed by 
some earlier diggor and also that the ititerment ivas a later intrusion in 
the monmi. In general appearance the mound suggested relationship 
lo others in the Tultie Creek, Glon Elder, and Wilson Reservoir basins. 
Tlicj^ have not us yet been assigned to laiy cidtiire hut may well have 
Wood land uffiliations. The c-vtended burial possibly is attributable to 
the Kansu, it had certain similarities to others found elsew^here 
which presumably w'crc made by that trihe* Furthermore, matcriala 
collected from two occupation areas nearby indicate a late occupancy, 
and since a historic Kansa village is known to have existtsd in the 
immediate area it seems likely that they may ahm have lived at those 
locutions. Ah a matter of fuct^ the two sites (14Pt)12 and 14P013) 


80 ANNUAL REPORT ail.DTHSONIAK JNSTITCTION, 11)53 

maj represent parts of a single large occupational area os one is on the 
eastern edge of tho spillway and one Is on the western edge of it and 
both have been estensively damaged by construction activities. Ma¬ 
terials collected during the digging there consist of buS-colored pot¬ 
sherds with gray shell-tem pored paste and punctated decorations, 
small triangular-unnotehcd projectile points, an abundiince of stone 
scrapers, a conical copper bangle, and some bits of sheet metal, The 
fourth site tested (l-lBYlO) is on the west side of the Blue Kiver. It 
was buried under considerable dood-borne silt but the exploratory 
trenches indicated the former presence of an earth lodge and other 
village features. Potsherds from the house area suggest that a cul¬ 
tural transition was underway at that location. It was not possible 
to do any estensivo digging there, but at the end of the 6scal year 
plans were being made by one of tlie local institutions to continue the 
investigations as a cooperative effort. It was necessary for the River 
Basin Surveys party to close down its work on June 26 and return to 
the headquarters at Lincoln. 

The paleontological field party completed its activities at the Key¬ 
hole Reservoir in Wyoming on July 1, 1952, and left the following 
day for the Canyon Feri^ Reservoir in Montana. En route, at the 
request of the National Park Service, it visited tho South Unit of the 
Theodore Roosevelt National ifonument to examine some paleontolog¬ 
ical material found m that area. FVom July 5 to August J tlie party 
explored fixposuree of the Oligocene and Miocene deposits in the 
Canyon Ferry Bnsin. Some 75 specimens of small mammals were 
collected, adding greatly to the knowledge of certain groups, particu¬ 
larly tho rabbits and small dogs of the Miocene. During the period 
tho paleontologist also Identified the Tertiary sediments in a number 
of localities in the Toston Basin for a mapping party of the United 
States Geological Survey, From August 0 to 30 the party explored 
the exposures of the Paleocene Fort Union formation in the Garrison 
Reservoir near Elbowooda, N. Dak. Specimens are exceedingly rare 
in that formation, and because of tlie uncertain correlation of the 
depoBite tho value of dioso found is materially increased. During 
that period the nearly complete skeleton of C&^mpsoaaunts^ an alli¬ 
gatorlike aquatic reptile, was collected. Exposures of the Oacoma 
member of the Upper Cretaceous Pierre shale in the vicinity of tho 
Oahe Dam were explored from September 2 to 10. A number of 
specimens of marine reptiles were found but they had been exposed 
too long to be worth collecting. 

The paleontological party returned to the field in June, and from 
June 1 to 7,1053, at the request of the National Park Service made a 
paleontological survey of certain areas in the Badlands National 
Monument. From tlie &th to the 37th it continued explorations of tho 
Oligoceno and Miocene deposits of the Canyon Ferry Reservoir area. 
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Initial flooding of the reservoir tnade it nejcessary to vidt severai 
iocaJitiea by boat. About 100 specimena of small mammals, rabbits, 
rodents, and marsupials were obtained. Of special interest is a very 
small rabbit, details of the teeth of which suggest that it may be 
ancestral to the oony or pika, the tiny rock rabbit which lives high 
in the mountains. If such should prove to be true these are the 
earliest known specimens of that group of rabbits founcl anywhere 
in the world. The Canyon Ferry Keservoir basin, which will not be 
available for study another se^ison because of the impounded water, 
has been the most productive;, both in the number and variety of 
species, of any locality in the area and is the only one thus far that has 
produced a sizable Middle Oligoceuo fauna in the Intormountain 
Basins. On June 2T the paiiy moved to tlie Fort Peck Keservoir in 
Montana for the purpose of examining a plesiosaur (marine reptile) 
skeleton found in the Upper Cretaceous Bear Paw ahEilo by a member 
of the Fisli and Wildlife Service. At the end of the year the party 
was at Fort Peck. 

During the year 18 preliminary appraisal reports were completed, 
mimeographed, and distributed to the coopeniting agencies^ One 
suppleinenial report, on the Fort Rjmdall Reservoir, wag completed 
and ready to mimeograph* Fourteen short articles on specific sub¬ 
jects in Plains archeology were completed ajid printed in various 
publications* Sii Qpi>eared in tJie Plains Archeological Conference 
News Letter; four in tlie Proceedings of the Nebraska Academy of 
Sciences, &3d annual meeting; one in American Antiquity; one in the 
Americana Annual; and two m the Missouri Basin Progress Report, 
issued montlily by the Interior Missouri Basin Field Committee, 
Tliirteen additional articles were completed and had been accepted 
for publication by various journals^ Nine refHirta were completed 
and were ready to submit for publication. Tliey included three tech¬ 
nical papers on excavations in the Oarrison Reservoir area, one on an 
excavated site in tlie Oalie area, one on historic sites dug in the Fort 
RaiiduD basin, one on excavations in Uic Kirw in Reservoir, one gen¬ 
eral paper on the subject of articles of white manufacture as csempli-^ 
fied by the materials from various sites in the Missouri Basin, and two 
on work in the Northwest done by a member of tlio staff prior to his 
joining tlie Missouri Basin ProjecL 

The laboratory at Lincoln processed 16l|036 specmiens from 339 
sites in 9 reservoir areas and 1 unassignable site, A total of 32,570 
catalog numbers was aEsigited to the series of specimens. Tlie work 
in the laboratory also include*!: Reflex copies of record gJieets, both 
negatives and prints, 12,029; pbotograpliic negatives, 2;281; photo¬ 
graphic contact prints, 11*474; enlargements, 5^' x T" to 23'^ x 24'^ 
4,062; photographs mounted for files, 6,874; tnmsparcnciea mounted in 
glass, 1,132; dravrings, tracings, and niaps, 12C; specimens drawn for 
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iUu&tnitioD, 504 j completion of restorfition of pottery ressels^ 32 1 
vessels or rim sections restored^ 84. 

Temporary interpretative displays shovrin" the scope and results 
of arckeolo^cal investigations in. the Missouri Basin were installed 
in the windows of the laboratory in the businc^ section of Lincoln 
in November 1952, and in the windows of a largo Lincoln department 
store in Febrtmry 1053* A special display illustrating and interpret¬ 
ing tlie archeology of the Oahe Reservoir area was installed for the 
Corps of Engineers by the Missouri Basin Project in the registration 
building for visitois at the Oahe Dam observation point- Special 
archeological and t)aleo!itoiogical displays were prepared for the 
meetings of the Interior Missouri Busin Field Committee held at the 
headquarters and laboratory in May. 

Paul L, Cooper, consulting archeologist, was in charge of one exca¬ 
vating and survey party in tlie Oahe Reservoir basin from July 1 
until October 16, He supervised tlie digging at the Block Widow 
site and toward the end of tbe season participated in tJic reconnais¬ 
sance work. During the fall and winter months iti the lalx>ratory he 
correlated tlie records of tlie Ouhe reconnaissance with previous 
records, summarized informution from published and unpublished 
sources of varied nature, made use of data obtained from excavations 
by the Missouri Basin Project and other agencies, tmd prepared “An 
Appraisal of the Archeology of the Oahe ReservoirJ^ He also worked 
on a summai’y report of the activities of the Missouri Basin Project 
during the calendar years 1950 and 1951. This is concerned with 
investigations in 42 rc^rvoir areas, the work of 2 full-season aurvoy 
parties and other ahorter-term parties, the activities of a paleontolog* 
iea! party during 2 field sea^ns, and the excavations carried on by 
12 fulhseason parties in Indian and historic sites in 6 different reser¬ 
voir basins. The specimens obtained from the Black Widow sit^ 
received preliminary study and a pi*ovisional classification was made 
of the pottery found there, Mr. Cooper participated in the Tenth 
Conference for Plains Archeology at Lincoln in November and at-^ 
tended the sessions of the Society for American Archeologj' at 
Urbana, Ill., in May- 

Robert B. Camming, Jr., archeologist, was in charge of the Indian- 
site excavations and survey in the Fort Randall Reservoir area in 
South Dakota from July 1 to September 26. He supervised the dig¬ 
ging at the Oldham, Hitchell, and Pease Creek sites. During tlie 
months at the laboratoiy in Lincoln he made analyses of the materia! 
and data obtained during the 1951 and 1059 seasons at the Oldlmm 
site and prepared a technical report on the results of his Investigations 
at that location. In addition he completed a supplemontary report for 
the previously issued “AppruisaJ of the Archeological and Paleon¬ 
tological Resources of the Lower Platte Basin,"* and finished the fit^ 
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draft, with an accompanying map showing the location of all siKss 
found to tliat date in the roservoir area, of a supplementary report 
on the Fort Randall basin. From June 10 through IT, 1053, he super¬ 
vised the work of the escavuting party in the Tuttle Creek jDam area 
in Kansas. JMr, Cumming presented a r&ume of the 1059 field work 
at the Tenth Coiiferrnce for Plains Archeology in November. 

From July 1 to September 15 Franklin Fenenga, archeologisti was 
in charge of on e^cavnting paity in the Oahe Reservoir area and 
also took part in additit>nal sun-eys in the genera] vicinity of the dam. 
He directed the digging at the Buffalo Pasture, llathison, and Indian 
Creek sites. In August he installed a special display to interpret the 
archeology of the Oalio Diim area in the observation building 
tained by the Corps of Engineers At a spot overlooldng the east wing 
of the dam. During the iTmaindor of the year, nt the Lincoln he Ad- 
quarters, he completed appraisal rci>orts on the archeology of the 
Gavins Point Reservoir in Nebraska and South DakoEa and for the 
Stiddle Fork Reservoir in Wyoming. He also completed a detailed 
technical report on the results obtained ut the Indian Creek site and 
had finished approximately 7b percent of tlie report on the Buffalo 
Pasture Vilhige by the end of the ffscal year. He presented three 
[uipers on archeological field methods before the Seminar on Plains 
Archeology at tlie Laboratory of Anthropology of the University of 
Nebraska. He took part in tlie Tenth Conference for Plains Arche- 
ology and was reelected to A tliird term as editor of Uie Plains 
Archeologicel Conference News Letter by that groupi He presided 
AS president at the andiropological sect ion of the C3d annual meeting 
of the Nebruskii Academy of Sciences and presented a paper, “The 
Ice-Glider Game, an ISth-Century Innovation in Northern Plains 
Culture.^' He also prepared an article, ^^The Weights of Chipped- 
Stone Projectile Points, a Clue to Their Functions,’^ for publication 
in the Southwestern Journal for Anthropology. While in the field 
ho addressed pcveral organizations, telling about the work of the 
River Bnain Surveys, and during the months in Lincoln acted as 
preceptor of the Itidian Project of two groups of Campfire Girls. 
Because of the curtailTncnt of funds for the Missouri Basin Project 
it was necessary to terminate Fenenga^s appointment in a reduc¬ 
tion-in-force action on June 30,1053. 

During July, August, and early September Donald D. Hartley 
archeologist,, was in chargje of the excavations at the Night-Walkcr^s 
Butte site and Grandmother’s Lodge in the Garrison Reservoir area. 
In September he also measured and photographed a modern dance 
lodge in the Santee Bottoms, Throughout tiie remainder of tlie year 
he was at the Lincoln headquarters where he completed the detailed 
technical report on tlie excavations, carried on during 2 previous 
years at the Rock Villftfio site (32ME15). He completed a series 
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of Eotos on tbo work at Xight-Walker’s Butte, the Grandmotber^s 
Lodge, and tli e dance lodge, and presented a oiunmary report on hi a 
summer’s work at one of the sessions of the Tenth Conference for 
Plains Archeology- As a result of the reduction in force, made neces¬ 
sary by curtailed funds, Hr. Hartle’s employment was terminated 
on June SO, 1953, 

George Metcalf, field and laboratory assistant, was a member of 
the Fort Berthold escnvating party in the Garrison Reservoir area 
from July 1 to September 26, L952« In addition to taking an actiTe 
part in the digging at the fort he spent several days guiding the 
paleontological party to exposures noted during the previoiis year’s 
surreys and in checking on the locatioii of archeological sites reported 
by local roaident^i. Mr JTctcalf also agisted in the investigations 
at the Grandmother’s Lodge site. After returning to the Lincoln 
headquarters he prepared the material from Fort Berthold II for 
cataloging, made on analysis of the artifacts from the Kight-Walker’s 
Butte excavations, studied and prepared descriptions of specimens 
from the Star Village site dug the preceding year, and 

started work on a description of the remains of the lost Ankara earth 
lodge, a task at which he was engaged until the end of the fiscal year. 
During the winter he also prepai'ed Iwok reviews for the North Dakota 
Historical Quarterly and for Nebraska History. Mr, MetcalPe em¬ 
ployment was terminated nn June 30 through the reduction-in-force 
prognim, but on July 1 ho was to take a position os a museum aide 
in the divisioti of archeology. United States National Museum^ 

On July 1, 1952, John E. l^Iills, archeologist, was occupied with 
un excavating party at the site of the Whetstone Army post in the 
Fort Randall Reservoir area in South Dakota. He completed that 
work on July 25 and moved his party to the Fort Randall brick-kiln 
site where he dug until August 20, During August he also made a 
reconnaissance, visiting the sites of the Lower Rnile Indian Agency, 
Fort Lower Brule, and Fort Hale for the purpose of i>lanning possible 
future excavations at those locations. In September he took his party 
to the Kirwin Roficrvoir area in Kansas and dug the site of Camp 
Kirwan. From October through June Ifr, Mills was engaged at head¬ 
quarters analysing materials and preparing reports on the results of 
liifl investigations. He completed technical papers on ‘"Historic-Sites 
Archeology in Fort Bandall Eeservoir, South Dakota,” and “Exca¬ 
vation at Comp Kirwan, Kansas-” In addition be completed manu^ 
scripts on the results of work which he did before joining the staff 
of the Missouri Basin Project* They were; ‘^Quantitative Analysis 
of a Columbia River Shell Mound,” and “Cultural Continuity at 
Nootka Sound, Vimcouver Island” In September he addressed the 
Kirwin High School on the subject “Smithsonian Institution River 
Basin Surveys” and in May presented a paper, “Ethnohistory,” before 
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tlie Nebraska Academy of Sciences. Mr, Mills requested leave of ab^ 
sence in May to return to the University of Washington to complete 
hifl studies for an advanced degree in anthropology^ Such wms 
granted, but in the reduction-in-forco program it trns necessary to 
ramoTe his name from the rolls as of June 30. 

At the start of the fiscal year J. M, Shippee, field and laboratory 
assistant, was at the headquarters in Lincoln. He spent several days 
assembling data for use in making an aerial survey and on July 16 
end 10 flew ivitli Ralph S. Solecki over five reservoir areas in Kansas. 
On July 93, under the general direction of Mr, Solecki, he started a 
ground survey of the Tuttle Creek Reservoir and was in that area 
until September 8. From diat data until October 4 he assisted in the 
survey of the Qlen Elder, ICirwint Webster, and Wilson Reservoir 
l>asins. On his return to the laboratory he helped to complete the 
survey sheets and maps for the 156 new sites found, aided in the 
analysis of specimens, the identification of photographs, and the prep¬ 
aration of e^chibits. He wrote an outline summary of the results of 
Soleckiwork for presentation at tlie Tenth Conference for Plains 
Archeology, lu Novonber ho also gave an iUustrated talk before the 
Kansas City Chapter of the Missouri Arclieological Society. On June 
10, 1053, Shippee want to the Tuttle Creek Reservoir as assistant to 
ifr. Gumming and after the latter^s return to Lincoln on June 17, 
was in charge of the excavating party for the remainder of the project, 
Mr* Shippee^s employment was terminated by the reduction in force 
cn June 30* 

G. Smith, achcologiat, was in charge of the party digging at the 
site of Fort Berthold II on July 1 and continued to supervise those 
esca vat Jons until the end of the season on September 23. Eetuming 
to the headquarters at Lincoln he S|M^nt the time from September 26 
to June 30 workiug over materials and writing reports on his field¬ 
work. He completed the detailed techiucal paper on die results of the 
investigations made during a previous year at Fort Stevenson in the 
Garrison ai'ca* He also tinislied a brief report on the excavation of 
Fort Bortliold II intended primarily to Indicate progress at the site 
OB of the end of the fiscal year* A manuscript consisting of a descrip¬ 
tive account of glas beads, soma 8,000 Ui number, recovered at Fort 
Berthold waa written and accepled for publication by the Central 
Texas Archeologist A summary account of the lustory of tins 
Niobmra River Basin was prepared for submiseion to the Bureau 
of Reclamation for use in the revision of the Niobrara Basin report 
of that Bureau^B Region T office. At the Teiitli Conference for Plains 
Archeology Mr* Smith reported on the work at Fort Berthold IT 
and also presided as chairman at a deeaion devoted to Plains Ethno- 
histoty* Hr. Smith resigned, elective J une 19, to attend the American 
School of Research, Athens, Greece. 
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Rulph S. Solecki, archeologist, was transferred to the Missouri 
Basin Project early in July. During the period from tlien until Oc¬ 
tober 4 he wns in clutrge of the surveys of the five Kansas reservoirs 
and in July end August flew three aerial photographic missions over 
other Missouri Basin arcus. After completing tlie aerial missions 
Mr. Solecki prepaii^ an article, “Photographing the Past,” which ap¬ 
peared ill the ^ptember issue of the Missouri Biver Basin Progress 
Beport. Wlule at the Lincoln oflice during tlie latter part of October 
and early November appraisal reports on the five Kansas Keservoir 
surveys were completed by Mr. Solecki. 

Bohert L. Stephenson, acting chid of the 3li^urt Basin Project, 
devoted u major poition of his time to managing the operations of 
tile project. However, he was able to prepare a scries of summary 
statements on the past 7 years of Missouri Basin Project activities 
in detail, reservoir by reservoir. He also did extensive work on a 
technical report of the excavations he supervised during previous 
years at the AVbJtney Beaervoir on the Braisos Biver, Hill County, 
Tex., ntid made some analysis of notes and materials from the Acco- 
keek site in Maryland. He served as chairman of one section of the 
Teiitli Conferonce for Plains Arclleology in November, attended the 
annual meeting of tlie Society for American Archeology at Hrbana, 
HI., whore he presented a paper, “Accokeek: A Middle-Atlantic Cul¬ 
ture Sequence,” and acted os a discussant for two other papers. He 
served as chairman for an informal conference of Plains archeolo¬ 
gists held at the Lincoln headquarters in April, and was host for the 
meeting of Uie Interior Missouri Basin Field Committee meeting in 
May. At the end of the fiscal year he was on a tour of inspection 
of the Missouri Basin, liiliile in the field he visited Wliite’s paleon¬ 
tological party at Canyon Ferry Beservoir in kfontanu. 

At die start of the fiscal year Bichard Page Wheeler, archaolagist, 
was ill charge of the survey and excavation party at the Jamastown 
Beservoir in North Dakota. He continued his investigations tJierc 
until September 26 when he returned to the headquarters at Lincoln, 
Nebr. Throughout the remainder of the year ho worked on a major 
technical report summarizing the results of exeuvations and surveys 
made by himself and others in the Angostura Beservoir, S. Dak., and 
in the Boysen and Keyhole Beservoirs in Wyoming, between 1&46 
and 1951. Tliat report was virtually completed at the close of the 
year. In addition he prepared a paper, ‘Tlains Ceramic Analysis: 
A Check-List of Features and De^riptive Terms,” which was pub- 
lislied in the Plains Archeological Conference News Letter, vol. 5, 
No. 2. Ho also wrote an interim report, “Appraisal of the Archeo¬ 
logical and Paleontological Besourees of the Jamestown Beservoir, 
North Dakota: Supplement,” which was mimeographed and dis¬ 
tributed to the cooperating agencies. At the Tenth Conference for 
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PlfliDa ArcheoloEj m November ho g^ivo a of the Jamestown 

investigntions and read a paper on the preceramic subsistence patterns 
in the Great Pluina* On May 1 he presented a paper on Dakota 
mounds and earthworks at the 63d annual meeting of tho Nebraska 
Academy of Sciences. In the late spring ho colhiboratcd with Dr, 
Donald J, Lehmer on a paper^ ‘TimeHorizons in the Northern Plains " 

Dr. Theodore E* White, geologist, was in charge of the paleontolog¬ 
ical field party during all its operations. As preAdously noted^ work 
during tlie 1^)52 seiison was m the Canyon Ferry, Garrison, and Oahe 
reservoir areas, and in Juno the party returned to the Canyon 
Ferry Keservoir in Montana for additional collecting* From Sep¬ 
tember 15 to November G, 1052, and from April 2 to May 30, 1053, 
Dr* '\\Tutje was in tlie laboratory at Lincoln. During those periods 
he was occupied in identifying o^teolagical materia] collected by the 
various archeological e:«cavat I ng part i ca. Dr* ’miite^s other act! vities 
were discussed in connection with tho operations of the Washington 

olHcu. 

Coaperafitiff Various State and local institutions co¬ 

operated in the Inter-Agency Salvage Program during the yearp 
ifost of tliose activities were on tlie basis of agreements between the 
agencies mid the National Park *Service, but in a few cases State 
groups carried on independently, although correlating their efforts 
closely wiili the over-all operations;^ The Ohio State Archeological 
and Historical Society contiiuied to assume responsibility for all 
res^eryoir areas in that State. iTic Indiana Historical Society in¬ 
cluded surveys of potential reservoir areas in its general progmm for 
archeological research in Indiana and made periodical reports on the 
results of the investigations. Institutions w'orking under agreements 
with tho Service and the projects undertaken were: California Arche¬ 
ological Survey, University of California, Berkeley, made surreys of 
the proposed Triiiityi Lewiston, Mooney Gtdch, Red Bank, Oroville, 
Nimbus, Ice House, Union Valley, Pilot Creek, Snn Luis, and San 
Lucas Reservoirs of California and Uio Humboldt River and trib¬ 
utaries in Nevada, and started excavations In sites in the Nimbus and 
Red Bank areas j the Curnegie Mu.seum of Pittsburgh esi^vated in 
the Coiicniaugh Reservoir area on the Conemaugh Kivor in Pennsyl¬ 
vania; the Florida State Museum of the University of Florida dug a 
number of sites m the portion of the Jim Woodruff Resen'oir basin 
located in Florida; the University of Kansas continued ezeavations at 
a site in the Fort Randall Reservoir basin in South Dakota; the Uni¬ 
versity of Missouri ezeavated in the Pomnie do Terre Reservoir on 
tho river of tho same name and at the Table Rock Reservoir on the 
White River in Mis^nri; Montana State University dug several small 
sites in the Garrison Reservoir area in North Dakota; the Nebraska 
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State Historical Society worked at Uirce sites in the Fort Banda] 1 
basin, South Dakota; the University of Jfobmska Laboratory of An¬ 
thropology continued cscavotiotia in the Harlan County Reservoir on 
the Bepublican River, Kebr.; the Univemty of Kebrasko State 
Huseum made archeological excavations in the Medicine Creek Reser¬ 
voir in western Xebraska, and on a volunteer basis did paleontological 
work in several Missouri Basin projects; tiie State Historical Society 
of Forth Dakota continued excavations in the Garrison area; the 
University of Oklahoma worked nt the Tenkiller Ferry Reservoir on 
tlio Illinois River and at the Keystone Reservoir on the Arkansas 
River in Oldahoina; the University of Oregon excavated in sites near 
The Dalles Dam on the Oregon side of the Columbia River; the Uni¬ 
versity of South Dakota worked in the Oahe Reservoir basin in South 
Dakota; the State College of Washington Investigated an early site 
in the Lind Coulee, Washu; the University of Washington excavated 
at die Wakemap Afound site on the Washington side of the Columbia 
in The Dalles Reservoir basin; and the University of Wyoming con¬ 
tinued its digging at the Keyhole Reservoir on the Belle Fouiche 
River in Wyoming. 

iNsrmrrE of socuh anthropolocy 

In the spring of 1953 the Institute of Inter-American Affairs, Do- 
partment of State, which had made a grant to the Institute of Social 
Anthropology to enable it to carry on its functions from January 1, 
1953, to the end of the fiscal year with tlie understanding that Hie 
Smitlisonian anthroimlogists would bo available for program anal¬ 
yses of technical aid projects, decided to utilixe anthropologists 
on a permanent basis. A request was made that plans be prepared 
to transfer ISA personnel to the Institute of Inter-American Affairs 
on July L and bring to a close the ISA activities os sucii. Late in 
June 1952, however, the Institute of Inter-American Alffaim ex¬ 
tended its grant to tlio Smitlisonian Institution for an additional 3 
months, so Uiat there could be an orderly transfer of personnel, and 
provided $15,735 to finance tlie ISA niuil September 30,1052. Before 
that date it became apparent that further time would be needed, and 
the grant was extended to December 31, 1952, and an additional $15,- 
725 made available. The total funds for the 3-month period were 
$31,450. The activities of tlie Institute of Social .iVnthropology ended 
on Deceuiber 31,1952. 

The period from July 1 to December 31, 1952, was one of retrench¬ 
ment and die closing down of projects. In Washington Dr. Foster 
was occupied in terminating the work of the Institute, in the planning 
of antliropological aspwts of the program in tile Institute of Inter- 
American Affairs, and in the preparation of four article-length manu¬ 
scripts on'ccntemporary cultures in Latin America for publication 
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in anthropolo^cal journals. Dr, Kalorro Oberg, wbo had returned 
to the Washington ofltce in June, prepared reports on the cultural 
problems encountered by technical aid programs in Brazil, and read 
and commented on Institute of Inter-American Affairs reports, as 
requested. He described Servicio programs in Brazil at the annual 
meeting of the American Association for the Advancement of Science 
at St, X^uis, Mo., in December. 

In Mexico all former Institute of Social .Anthropology programs 
tvere terminated and the activities of Dr. Isabel T. Kelly wero inte¬ 
grated with those of the Mexico City offices of the Institute of Tntcr- 
Ameriean Affairs. Her assignments, all made from that office, in¬ 
cluded trips to Sfontercy and Veracruz, In Colombia, beginning July 
1, tlie work of Charles J, Erasmus was directly integrated with tlio 
Bogota office of the Institute of Inter-American Affairs and all 
assignments, including program planning, routine office work, and 
field work in ffslieriea and agricultiire were ninde by that office. Dr. 
Ozzie Simmons was in Peru on July 1 awaiting transfer to Chile by the 
Institute of Inter-American Affairs. There wna uncsected delay in 
the shift, how'ever, and as he had not been asaigned to an Institute 
program in Peru he made use of the time in terminating basic field 
studies in the Canete Talley which, when published, will add to the 
knowledge of contemporary Latin Amorican culture and will be a use¬ 
ful adjunct to program planning in the Institute of Inter-American 
.\fl'airg. Dr. Donald Pieison resigned his position in Brazil on June 
30,1D53, and subsequently returned to the United States, 

Mrs. Eloise B. Edclen, of the Sndtlvsonian Institution e<litorial 
staff, continued to edit Institute of Social Anthropoingy manuscripts. 
Publication No. 13, “I’he Tajln Totonac,^ by Isabel T. Kelly and 
Angel Palcrm, was released on September 22,10fl2. Publications No. 
15, “Indian Tribes of Northern Mato Grosso, Brazil,” by Kalervo 
Oberg, and No. 10, “Penny Capitalism: A Guatemalan Indian 
Economy,” by Sol Tax, were released for distribution on April 2 and 
Juno 15,1953, respectively. 

On December 31, 1962, the employment of Dr, George M. Foster, 
Director, was terminated through a reduction-in-force action; and 
antliropologists Isabel T. Kelly, Charles J. Ernsmus, Ozzie Simmon^ 
and Kalervo Oberg were transferred to the Institute of Inter-Ameri¬ 
can Affairs. 


archives 


An apparent increase in public interest concerning American 
Indians, particularly those of the West, has resulted in greater 
demands on the large photographic collections. For the period from 
March 1 to June 30, 1953, 288 prints, together with date concerning 
them, were furnished in resjmnsc to 104 requests. 
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During this same period 77 manuscripta were consulted^ and 12 
orders for microfiliti and photostatic copies were filled. 

Numerous gifts of photographs and inannscripta were rceeired 
during tlie year* Kew linguistic luaterials accessioned included a 
portion of a Ponca English Tocabulaify and a number of hymns 
translated in the Omaha language. This matcriali prepared in 1ST2 
by J. O. Dorsey, was presented to the Bureau by Mrs. Virginia Dorsey 
Lightfoot. A portion of an English-Choctaw vocabulary prepared 
by Cyrus Byin^on about 1860 was printed by Donald D* McKay. 
The Historical and Philosophical Society of Ohio presented a news¬ 
paper of 1874 in the Creek language* 

ILLUSTRATIONS 

The time of the illustrator was spent in preparing and executing 
illustrations and maps for Bureau and RiTer Basin Sui’reys publica¬ 
tions and for research associates, and making posters, graplks, charts, 
diagrams, and maps, and repairing and altering illuatrations for the 
editorial division and otlier departments of tlie Institution. Floor 
plans and front elevations also w'cns executed for the Smitlisonian 
planning commitlce. 

EDITORIAL WORK AI^D PUBLICATIONS 

There were issued 1 Annual Eeport, 5 Bulletins, and 3 Publications 
of the Institute of Social jVnthropology, as follows: 

SUctj'-iUtitL Annual ltc[w>rt oC tin? Bureau ef Amcrlani Etlmology, 1051-1952^ 
ii+ 00 nn. lOMl. 

BulLctlii 14^. The IuiUaii trlbod of Kartb America^ Jelm U. Bwiintca. 

pp.p 5 

Bulletin 150. The modal iicraonalJty atructurc of the Tuacarom Indlnnar as 
roTealod hj UaC Egr^hach teat, hj* Antliouj F, €!, Wallace, rlil-hl^ jv?^f 1 pL+ 

S ll£S. 1052. 

lltiHeUn 131- Authroiiolo^Ical Piipers^ Nos. 33-42. li^hG^T 37 ijIs., 25 

T nifllia, IftijO, 

No. 33* "Of Uie Crow Nation by EdwLa Thumrk^ Doalg. Edlled, with 
blngm^bkal sketch nn4 footnotes, ht John C. Ewers, 

No. 34. The water Ulj la ^Imja art : A coiurli^ of JlllojifMl Ai^lnUc origin, bj 
Bobert Ranas. 

So, as. The Medicine BtmdlGa of the Florida Hemlaolo and the Green Carn 
Dance, hy Louia Capron* 

No, 33* TecbDldae Sn the music of the Atnerlcan Isdlao, by Fraocea 
Denaiaore. 

NOi 37i The belief of the IndJan In a coDueetlaa hetween song aud the 
sapercaturaL by Fraacea Densmofe. 

No; SB. Ahorlgloal fish pcilscina> by Eobort F. HelEer, 

Ne. 30* AhorlglDnl naTlsatSoa oH the co&m of Upper and Baja CaUfomla, 
by Robert F. HeUer and WllUain CJ. Blaasey. 

No. 40. Exploration of aa Adena aiouad at Natrium, Weat VliglnUp by 
Ralph 3. SoleelcL 

No. 41. The Wind ItlTer Sboahoue Sun Doncei by D. B* HhimWn 
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Jfo. 42. C^rrefit In the Wliid lUver Slmaione SuB Dance, by Fred W, 

Toget 

Bultelin 1C3. Lu Vebtn, Tabnaeo; A study of 01»oc ceramicfl aad art, by Philip 
Drucker. x+25? pp., OQ Rla.. IH tlfh. 1051 

BulIatiB 155. Prehistoric settleoient pattornH in the Vtfd Valley, I'erd, by 
Gordon R. Willey, xsi1+453 pp.,eo ids., SSOga. 1053. 

InsUttite of Social ADthropotogy I'ubllcailon No. 13. The ToJln Totonac. [‘art 
L Bislory, aubelatencc, belter, and technolofy, by Isabel KeUy aatl Angel 
Palcrm. Xiv+3tt9 pp., 33 pis., (iO llfis., 13 toapa. 1052, 

Institute of Social Anibrotiology rubllcatiuu No. 15. Indian trthes of nnrlbern 
yjato Grostso, Bnir.iT, Itf Kalerro Oberj;. With appendix oiitiiled "Anlbnj- 
pometry uf the Uiuotlha, Natubk-unra, nnJ Iraivce, with coinparatlvc data from 
other noTthifrn llato GnAiso fribeo,” by Marahall T. Ncwmiin. vll+144 pji., 
10 Ids., 2 dgs., 3 niaps, 14 ohorts. 1S53. 

Institute of Sodal Anthpopology Pnhllcatlon No. 10. Poimy enpltatlein: A 
Ouatenialan Indian ecottomy, by Sol Tax. i+^O pp., 0 (napa, 10 thiiTis. 1053. 
The following publicationa were m press at tlio dose of the fistiil 


year; 

llulleUD 152. Index to SeLoolcmft's "Indian Tribes cf the United States" com- 
piled by Frn act's fi. Klcbols;, 

Bun^tlTk IM. River iSilniii Surreys Pap^ra; Iiiler-Airetiey Ardieideglcal Salvipf! 
Pro^am. Nusi 

No, 1- l^relilfitory and the Mlissoiirl Vwlley l>eTelopto«tit I'rofram: S ypim^ry 
report uo tbe Missouri HJvor Basin Arclieoloe!cal Burvo+y' In iMli* 
Waldo IL WedcU 

No, % Prelilator^' nnd the Ml 4 m*url VaUcy lk'V<^lopnient Prv^raiu: Suuin]ar>^ 
report on Ibe Missouri IiomIq Arclicoltigical Survey ia liUO* by WaMo U, 


Wifidel- 

No. 3. The Wtiodniff Oasoary, a prehlatorie burial aSte lii I'hllMpa Coucity, 
Kaus., by Marrin F. Klvett- 
No, 4, TbffAaiUcJw Dam sites: 

L Aa arcbeolL^tdcnJ stuvey of tbo Addlcks Dam bftfttn, SoatheaBt Tims, 
by Joe Ben Wbest. 

IL Indian skeletal remnins fmm tbe Doerlns and Hyba sites, Addicts 


Resenolrp Tex,, by Alar^fball T. Ngu-eubh. 

No. EJ. Tbe Hodges site: 

J. Two roolE abelter# near TucaajcnrU N. Mei., by Herbert W, Diet, 
n. Geoloijy of tbe Hodges site^ Quay Qouaiyf Mex.^ by Sbiddon Judsun. 
No. 6. The BeiuTwrt Mounebip Elbert Coanty, Ua.. by Josl^Ii R. CaidwelL 
Appendix. List of River Basin Surreys reports piibltahed In ottier wrEes. 
nnlletln m llie Irof^uols E^kJo Daacet sn offalioot of tbe CalQiniJt Dance, by 
Wlllleia N, Fenton* vfltb an analysis of tbe IroqaolB Hagle Dance and by 

Qertrndo Prokosch Eurotb* 

Bulletin isr. Anthropolngleal Papery Nos. J3-4S. 

Nft 43, Stune Monumenls of the IHo ChltpiUo, VemcriB, Mexico, by Mst- 

thew W. StlrUng; , , ,. 

No. 44. The Cerrw do lao Mraao olIeritiE of Jnde iutd other matcrlota, by 

PblUp Drnckcr. 

No, 45 l ArcboologlcAt materlolo from the Ttcinity of Mobrldge^ S. Ihik., bj" 

Waldo a Wedol. « j , 

No. 4a The origlnol Stroebey Mcahulory of tbe VinHido IndJaa loDgooge, 

by JdbD P. Burrlngton. 

No. 47. The Sun Dance of ibe Northern Ule, by John Ainu Jonoe, 

No. 48, Some mantfeotatloos of water lu Uosounerieoii aft, by IWwrt L. 
RandA 
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Publicadons distribuled totaled 38,506, as compared idth 21,505 for 
the fiscal year 1952. 

COLLECTIONS 

Acc- 


7 eUmaloglcB] trom Stutcs of WAJtEilastoii and OiiUfornln, and 

f^Jxi the Amason BasLa; UD ajxbi^olo^cal BpeeinjtmA fri^ 

M^xJco and pananilL 

100312* (Tllfougl] Dr, F. IL EL Robortfli Jr*) Fle^Losaur ataLeton aod tpine of 
hjtiodonr Edmrk from Graneroa foriantJoa* Ntawirastle meinterp Id Key¬ 
hole fteserrojr areo^ Crook ConBty+ Wyo„ collectpd in June 1(102 by Dr. 
Theodore E* White, Ulvfli- Barreja. 

100042, AppmaLKiantely 74 fosalJ vertebrates froiu Ollf^ocena and MiooGne de- 
po^tta of CanjoD Forty Rpftervolr area lo Muataun, and 4 moLliifkB, 
eoUeeied Au^mit 1052, by Dr. Tbeoduro B. WbltCp Klvor BaaSo Biirvey& 

1^&[M3* Skeleton, without akuXi, of fossil reptile from Tougue River member of 
Fort Ualoo fomatfon La the Fort OarrUon Beservuir it^a^ North 
Ddbota, collected in E^cmber 1(352 by Dr llieodore E. "^Vblte^p Biver 
Basin Surveys, 

lflT275. AKliBolo«fti:iiI amterbiLs excavated by field party under FrftubllD Feaengs. 
at Slick Itock Village^ Tulare Couut^p Calif.^ Elver Biisln Survey a. 

107635. 144 Bpceimena feoin Georgia lucludUtk deeply weatbeiiHL dint artifacts 
from Mqcou PlateaUp Bibb Couatyp and 1 lot of cbip^ probably from old 
Dconeetowa^ Millcdgeviiie, Baldwin County. 

Bonee of 2 sjiecies of birds from State of WdsbiaglDu. River Busin 
Snrveya 

10flfi25, G13 urcheolo^ccl snrface apecinens from Eufaula Reservoir* Omipa and 
OauaOlan Hosorvolr areas* soutbeusterti Oklaboma, otilleoLed August 
and SepEemlier I04S by David J, Wcnner* Jr,* Elver Basin Surveys, 

3141 arcbeologlcal aiirfaoe ^ecimcns ffoiii Ibc Ebifaabx (Gajriea Cre^) 
Blfitf-rrolr, .‘kaitbeasteru aklnbolt]|i, collected July iind August 1(}50 by 
IjeoTjord G. Johnuort, River Basin Surveys. 

15S52T. 54 arcbeologicnl surface apoclineiiB from Optima Bes^wolr* North 
CangdiDa River, Tu^a County* Okla., collected August Iil50 by T^nard 
G- JohnsoD, Elver Basin Snireyi 


MISCELLANEOUS 

Dr. FraDccs Denamoro^ Dr* Jolrn R. SwantODi and Dr. Atiicinio J. 
Waring, Jr., continui^l as collaborators of the Btinean of American 
Edinolt^, On November 14, 1952, Ralph S. Solecki was naoicd 
collaborator in arohi^logy. 

On February 34, 1053, lire. Margaret C. Sinker joined the stai of 
tho Bureau m arcliires assiatatiL 

Information was furtiished during tlie past year by membem of the 
Bureau staff in reply to numerous inquires coDCeming the American 
Indjaiis, post and present, of both continentSt The increased numher 
of requests fioni teachers, particularly from primary and secondary 
grades, from Scout organizations, and from the general pidilic, indi¬ 
cates a rapidly growing interest in the American Indian. Varions 
s^imena sent to the Bureau were identified and data on them fur¬ 
nished for their owners. 

Respectfully submitted. 

M. W. Stirono, Z^finecior, 

Dr. Leonard CARaactiAzn, 

Secretary^ Smithsonian Institution, 
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Report on the International Exchange Service 

Sir: I have the honor to submit tha following report on the activi- 
ties of the International Exchange Service for tlie fiscal year ended 
June SO, 1953: 

ITie Smithsonian Institution is the oQicml United States agency for 
the exchange with other nations of governmental, scientific, and lit¬ 
erary publications. The International Exchange Scrvic^ initialed 
by the Smithsonian Institution in the early years of its existence for 
the Interchange of scientific publications between learned societies and 
individuals in the United States and those of foreign countries, serves 
as a means of developing and executing in part the broad and compre- 
hensivo objective^ *4he diffusion of knowledge,’’ It was Inter desig¬ 
nated by the United States Government as the agency for the trans- 
mission of oQicial doenmenta to selected depositoriea throughout the 
world, and it continues to execute the exchanges pursuant to conven¬ 
tions, treaties, and other international agreements. 

The number of packages of publications received for transmission 
during the year increased by 20,3S34 to tlio yearly total of 1,021,938, 
and the total weight of the packages of publications increased by 
39,475 to the yearly total of 865,102 pounds. The avorage weight of 
tlie individual package increased to 13.33 ounces, as compared to the 
ISdS-ounce average fur die fiscal year of 1053. The publications 
received from both the foreign and domestic sources for shipment are 
classified as shown in the following table: 




Wc 

l{j]i 

United etat« paflfamcntHIT dormnn^lJ iMil 
ruNlEvthrainnhril In return pnrlianwiiliTF 


N»m6er 

lasn 

/^tindi 1 

im 

' Pounds 

SIiTB 

United Stal^ dcpi4tin«3tia dociimenta anfil 
PabUntiofu ncAvcd In Tfitiira kn iAP-rtnamlid docU' 



nnd liiuvr imblimticiiu Hnt 

fclimrul __ 

im,m 

itam 

MhiMlBmm Bcicftliflc wwl Utaiw pobUrtU^'^ 
ertved IrwH itimil tar dlalrtbutkm In Ihe Unllnl 

_ 



Tout. ...—- ‘ ■ ■ 

sawi 

W.SI1 


C nmd ---.. . —^ 

1,033. fitis 




The packages of publications are forwarded to the exchange bureai^ 
of foreign countries by freight or, where shipment by such means ta 
impractical, to the addressees by direct mail- The number of boxes 
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shipped to the foreign exchange bureaus was 2,649, or 409 ](!S3 than 
for the prerious year. Of these boxes 602 were for depositories of 
full sets of United States Government documents, these publica¬ 
tions being furnished in exchange for the official publications of for¬ 
eign governments which arc received for deposit in the Libraly of 
Congi'eaL The number of packages forwarded by mail and by means 
other than freight was 205,666. 

Owing to the insufllciency of funds for transportation it was neces- 
sary to suspend shipments to the foreign exchange bureaus on March 
15. Fortunately, the Institution was able to secure a grant of ^,000 
from the Xationa) Science Foundation for the transportation of ex¬ 
change publications. This was made available to the International 
Excliangc Senince in the latter part of May, and between that time 
and the end of June $5,110,18 was expended for the shipment of 
98,945 pounds that would otherwise have been delayed pending the 
receipt of the appropriation for the fiscal year of 1954. The remain- 
iug amount will be used in July pending the availability of the new’ 
appropriation. Tlie grant made it possible for the Intornationnl Ex¬ 
change Service to effect delivery of these im]>ortant scientific publica¬ 
tions to the foreign addressees at least a month earlier than would 
otherwise have been possible. It not only eliminated the necessity for 
additional storage space, decneaBcd handling, and lessened the prob¬ 
able perconliigc of error in transmission, hut also obviated the neces¬ 
sity for a grout deal of correspondonoe I’egardmg the non receipt of 
publications. 

Truni-portation rates continue to Increase and are prinmrily respon¬ 
sible for the 235,422 pounds of publications that remained unshipped 
at the end of tlio fiscal year. 

No aliipmonts are being made to China, North Karen, or Kumanin. 
Publications intended for addressees in Formosa and formerly sent 
through the Chinese E.tchangellurenii at Nanking are now forw'arded 
by direct mail. 

Regulations of the Office of International Trade, Department of 
Commerce, provide that each package of publications exported liear a 
general license symbol and a legend “Export License Not Ri'quired,** 
and the International Exchange Service accepts for transmission to 
foreign destinations only those packages of publications to which the 
general license symbol and legend have been applied by the consignor. 

FOREIGN DEPOSITORIES OF GOVERNMENTAL DOCUMENTS 

The number of sets of United States official publications received 
by the Exchan^ Service for transmission abroad in return for the 
official pubUcalions sent by foreign governments for deposit in the 
Libraiy of Congress is now 105 (68 full and 42 partial seta), listed 
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below. Chiitiges that occurred during the jear are shown in the 
footnotes. 

DEFI15JTORTES OF iTtfLL SETS 

Aboesttsa: Division Blbllotecai Mlnlstcrlo de E«lae!aiiEa Exterfores j CultOr 
Buenos Aires, 

AuotvAUA: Cornmotiwenlib Farliajuesc nnH National Library* Canberra. 

New South Wales: FubUu Iilbmry of New Sontb Wales^ Sydney* 

Qoi;rxfiLA^D; Farllamentary Llbrnryp BrlEbane 

SntJTH Apstoaija: Piiblle library of South Aiiflttnllap Adelnlde. 

Taemaitia! I^rllnmcDtary Ulimryp HEfhart. 

TictokIa : Public LlLmry oC Tlctorls^ UelbourntL 

WESTEajf AnirrnAUA: t^bllc LEbrary of Western AnatnUia, Perth. 

Auhtbxa: AduilnUtratlve Libmryp Federal Uhapoelleryp Vienna. 

Belqium: Bibllotbtquc Royal e* Bruxelles. 

Eeakil: Blblioteea NnelonuL Bln de lautdra 
Bploasea: EuEgaiiAti BlbHoarapblcni Instltntep Sofia. 

Bubma : Goternmeut Book Depots Roh^ooil 
L-AirrAbA: library of rarlLiiuent« Ottawa. 

Manitoea: Provincial Library, Winnipeg. 

Ontabio: Lc^lBlfltive Llbrury^ Toronto. 

QPEJiEO: Library of tbe Legislature of Ibe Province of Quebec. 

Cevlon : IX^parLuieut pf InforoinlloDp Government of Ceylan^ Ck>!otiibo 4 
Chile: Blblioteca Nadonab Santiago. 

Cuina: MIbbtry of l^acntlon, Natleinal Libra ryi Nankingp Chltm.^ 

PoFi.^u: Natlonnl Library of Felplnir.’ 

CciLOvbiA! BlbHoteea Nadonnl, Bogota. 

CitiSTA IticA; BlbLlotecn NnelonoL San JosA 

GubA; Mlnlsterlo de EstndOp Danje Inteniacluoalh HabniLa. 

U7.ecuosi/)Vakja: National and Univefslty libnir^', Prague. 

Denuaee: lustEtut Daulos I^cbangcs luleriiutlonnnx, CotietiliaKen. 

Eotpt: Bureau des PublLentlonSp MEnlstfrre cles Finances^ Cairo. 

Finlako: Parllaiueutary Libraryp HelsJnkL 
PnANcs: Bibllnth^juc NatEonnle, Paris, 

GuitifAKT: Otfentlk-be Wls&ensclLEtftllebe Biblotlie^p Berlin. 

Porllnttientarj Library, Bonn. 

Free tin I verst ty of Berlibp Berlin,* 

Geeat Britain : 

ETiOLAxn^ Brltlsb Alasenm^ London. 

lA)^'box: rA^ndon Sebool of Economirs and PoMGcal Science. {Depository 
of tbe London Oonoty Couiica) 

Humoart: Ubrnry of Parllaiucut, BudapesL 
Ittpia: National library, CalcutCa. 

Central SecreUrlnl Library, New Delhi, 
lMK>?hEa]A: Ministry for Foreign Affairs, Djakarta. 
l»&LANii: NaClonal Library of Ireland, DubllcL 
Ibilaej,: Govemment Afcblvea and Librnry, Hakirya. 

Italy: MlnlRterlo deJIn Pnbllca Jstmxlunc, Rome. 

Jai-as^ : Nnllcmnl Diet Library, Tokyu-* 

Mexicx); Secretarfa do Eelaclones ExierloreSp Departaiisenlo de infarinacl6D para 
el Extranjero^ Mdxlco, D. R 

* SbipLat^ut iUH[H^DdM, 

^ Addpd durlliE rrar. 

■ Kwkfv two tfltr 
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NETi^xllUPrQa: Ho^al lAhnn^t The Hague. 

New ZEALA:n>: Oeueml Assembly Llbvarr, WelUagton. 

NokwaT; Utenrlksd^Aftmenteta BlbUotbek^ QaIo. 

pAfCtarA:!?: Centra I Swcretif lnt Library, Eamcbl. 

Peeo: S^CtilAn de FropaEUiicla r Publlcncloatfs, MtnLsterio de BeliieioneA Ei- 
terlores, Lima. 

PsjLiFriNEe: BureAd of Pobllc Ubrarlea, Dejiartincut of EclucflUon^ Klnnila. 
POLAWPI Blbllottifeqne NacfopaleH Warsaiv, 

Fotivcial: BIbllotece NatslonaU LJabou. 

Stain ; BlbUotoon NojcIddbL Madrid. 

Kwztjen s Kdb^tliA BJblloiekeL Stmktiolm. 

§w^TT.£]tj.An D; Blbikitb^fme Centrale Pdddral^„ Eerae^ 

Tupeey: Depnrtme&t of Prloting and Ensuring, SJInlatry of Edueiillou^ 
IfitanbnL 

Union or SOUTH Antic a: State Library, Pretoria, Transraal. 

Union or Sorter Socialist Kefuducs: AibUuloo Leain Library, Moscow 115^ 
Dphtcii Natidnb: lilbrary of the United Nations, Goner a, Switzerland. 

UftUOUAT: Odolca de Canjo iDiernaelnnal de Publtcadoneai Munierldeo. 
Vknazuela: Dlblloteca NaclonaL Caracas. 

YtrocaLAViA i BlbUografstl instltut, Belgrade^* 

DtPOSITOaiUS OF PARTIAL SETS 

AroifANiaTAN : Library of the Afghan Aeadiiiuy^ Kabul. 

AKOLChEuti^iAN Sub an: Cordon AIcmorlaL College, Kbartomu. 

Bolivia; Bibllotecii del Mlnlaterlo de Eelarloaes ExierJort^ j Calto, La Pax. 

BitA^LJ 

Minab Ge&aib: Dltectofia Gttftl de Estntlstlea etn Mkm^, Belo Horl*jnte. 
Bmnau Gulasa: Cor eminent Secretary "a Georgetown, Deoierara+ 

Canada : 

Aijpahta: ProTtnclal Library^ EldmontoD. 

BuTfBB CoLtmiA 1 Prc vlnoLal Library^ Victoria* 

New BflCNBwica: Legtolotlve library, Prederleion. 

NEwrouNBLAND I i>epartiaeiLC of Pro?l<neiai Affalrai St* Joba'a. 

NorA Scotia : ProTindal Secretary of Korla Scotia* Hallfait* 

Saseatchewan ; LeELslatlre Library, Reglnn, 

DavmicAN Bartiiiucii BlbllotcCft de la Unlveraldad de Santo Domingo, Ciudad 
Trajlllo. 

Ecuaoob; BlbUoleca Noelonal^ Qatto. 

£l Salvaboi ; 

Blblioteca NaclDnal* San Balvador. 

Minlalerlo de Helaclouei Erterlorea, Siin Salvador. 

CBEtCE i National Libraryt Atbena. 

GuAtctfALAt Blbllotcca NadomL Uustetanln. 

Haiti i Blbllotblqne Nadoimie, Fott-ad-Prlace. 

Hondihab ! 

BLMIoteca y Arebivo Kaelonalea, IVguclgalpa. 

Mlnisterlo de Helaclon(?a EEterlares^ Teiniclgalpa. 

Ioelanb; Nallonal Library, EeykJaTlk, 

INPIA i 

Bihae and OoiBBAi EeTeooe Depart menL PaLoa. 

BoMitAT; Uader^ecTetary to the Covernmeut of Bombay, General Department 
Bombij. 
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India—C oELUniied 

UNlTCt^ FfeQVtNCCN Ot AhRA AND OoDH ! 

UDlTeraSty of AlMbDbad^ AUaMbnd, 

Secrorarlat Librtrr* * Ottar Pmdesb, LucikDow^ 

WEar Bendalj Library, West Baagal lieglalatlTe SfarDtarlat, Assembly 

House, CalcDttii. 

liAN: Imperial Mlolstry of EdocatlDD, Tehran^ 
iDAq: PQbUc Librorj, BogbdAd 
Jamaica : Golonlal Secretary, Klaj^od. 

UalVersJty Colley of the West lodJeS, St. Andrew. 

Leranon I AmerEcDD University of BeJntt^ BeXmL 
Loeria; DepBrtMent of itnte, Monroi^la. 

ITawha: Fcdcrai Secretarial Federation of &Ialaya, Koota Lumpur. 
biAlxA: Minister for tbo Treasnry^ Yallct*. 

N^igadaocta; Mlnlaterlo de Hjelaclone^ Ertertorcs, Mnnogun. 

Pakiataw: Chief Secretary to the Governtnout of Panjnb, lAliore. 

Panama: Mlnlsterlo tie Retacionea Exteriorost Panamd. 

PAftAotiAT: Mlnlaterln dc BelacLoocs Eiterlores, SeceSdn Blhllotecai AjuncldcL 
SooTuiifpt Xattoiinl Library of Scothtnih Edlnburpli. 

Siam : Xatloani Library^ Ban^^oh. 

Si?tOAPoaa: Cbief Secretaryf Government OiDces, Singapore. 

Vatican Crrr: BIblJoteca Apoatollca Yntteana, Vatican City, Italy. 

INTERPARLIAMENTARY EXCHANGE OF THE OFFICUL JOURNAL 

Thero aro now bemg sent abroad OS copioe of the Federal Register 
and 102 copies of tbe Congnessiona] Record. This is an increase aver 
the preceding year of 5 copies of the Federal Register and 8 copies 
of the Congressional Record. The countries to which these ioumals 
are being forwarded are giren in the following list. 

DEPDSITOaii^ OF OONCIU^IONAL lUICOHO AND FEDERAL aEGX^TEl 
Abocieiina : 

BlbllntEca del Con^rDao NactouaL Alrea. 

BlhUoteea del Podtr Jadlclal, UcDdora.* 

Boktln Ollelal de la EopUblLca ArgeGtSon, IftQlBterlo de Juatlea e loatme- 
cl 6 n Pnbllea, Bneuoa Alrea- 

Camara de Diporadns Cflefba Informncifiu ParbimcDtarla, Bncaoa AJre& 
Austullia; 

Uoincnonwe>a 1 tb ParBament and NatLonal Llbmtyp Oabberra. 

New Bni?Tn WAl^t Library of rarllament of New Sudtb Wnlea, Syd&ey. 
QuNENflLANo; Chief Secretary'B OfSw+ Brlaban-t 
VicToaCA! Public Llbratj ef Victoria, MelbourDe.* 

Westfas AuifTBALiA: Library of PapUameat of Weatem Anatralla^ PerttL 
BuErx.: 

BlbllGteca dn Cnmera D^otados, Rio de Jan^^ro. 
decretaria de Prealdencia, Elo de Jaaelro." 

Amak^naa: AtcIiSto, BSblint^ e rmprtmaa Fnbltca, ManAcs. 

BaiHa: Govemador dn Eatado da Bnhia, BEo Salvador. 

FflpjEiTo ^ANtQc PreDidencIa do Estado do ES^plrltn Bantov Victoria, 

Bio Gkanbe do Imprcuaa Odclal do Eatado^ Porto AlffiiL 
SEBOTPa: Ribllotaea Pdbllca do Eatado de Serglpe, Aracajd, 

Bad Pagxo: IrupreQaa Odciel da E^ndB^ Bio Paulo. 


* Federal only. 

• C^nareultnaal Rmrd mly. 
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BaiTt^n HorTDoaAg; Colonfsl SecpetBry,^ Belize. 

CAttADAt 

LlbTATj af PaFllaiDentp OttaT^a. 

Clerk of Ute Senate, Haiws ef PorHamentp Ottawa. 

CCTija^: Ceylon Allnlatry of Defence atiil External AOairs^ Colombo* 

CmirA: 

Leginlatiire Tuan, Talpeit TalwaiL* ■ 

Taiwan Proflneial Coremment, Talpqlp Taiwan.* 

Coiha: 

BIblloteea del CapItoUOi, Babana. 

BlbUoLoca PnMlea Fattametlc^ajiat nabana.* 

BtbUeteoi Mnrtlp Cdmara dc Rtpresentaate?; Haliana. 

CKEcnoaLovAsiA: Library of tbe CziKibosloTak Nailnrutl A^embly, Prague* 
Bqitt: Ministry of t'oteign Afinlra, OoTcnmicotp Calro.^ 

Et# SAr^TADCNt: Llbmryp National Assembly, San Salvador. 

Blbllotbeqae Assemblfe Kfltlooak, Paris. 

Blbllotb^ne ConaeJl do la Edpobllgne^ Paris. 

Library! Orgaotaatioa for European Economic Cboporatlon^ Parla." 
PnbllEinpo de ITnatltut de Dmlt Compart, Unireralifi de ParlSp Paris.* 
Ee^amb Dejiartmantt CouncU of Eorape^ Stragboiiirg.* 

Sarvloe de U DoenmentaUon ^crang^rot Assembiee NatEonale^ Paris.* 
GckMast ; 

Amerllcfl'InstUut der Universltdt MdncbeD^ MOnchen.* 

ArrhlVr DentBcher Dnndesrat, Bonn. 

Blbllatek der Jnstltots fdr WcLtwlrtsebaft an der Univeisitit EleL^ Klel-WDn. 
BlbUoUa^k Hi^lscber Landla^^ Wiesbaden.** 

Dor llayrlsctae Landing;, Ktaolclr.** 

Deutseber Bundcaratp Bonn.* 

Deutsebof Bundcstagp I^nn." 

GaaAT BaiTAiw: 

Department of Printed Bootes, Britlab Museum. Tendon.* 

Hotise of Commons Library, London.* 

Printed Library of the Porelgn Qflicet London. 

Royal Inatitote of Interimtlonal Affairs^ Londutir'* 

Gbebcc; BlbllothNiuoT Cbnmbre dcs D^iultes HeU^niqUe^ Athens. 

Guatf4iau: Blhtloteca de la Atiaiiiblea Ijcglslatlvn^ Guatemala^ 

Batti : Blbllolb^ue Natlonnle, port-an-prlnce. 

HoKouBAji! Btblfoieca del Congtejn* Naclonal, Tegnclkalpa^ 

IxmA ; 

Civil Secretariat Library* Lucknow^ United Provlncoi.* 

Intnan Connell of World Adhlr^, New Delhi." 

LeglBlatlve Assembly LlbrOTyp Lneknow, Unlte^J Provincen. 

J^eglslatke Assembly Libraryp Trivandrum.** 

LeglslaGre Department* Simla, 

Farllament JJbrary, New Delhi.* 

Servants of India Society* Poona.* * 

IsELAyn; Bail Elmann, DnblEn. 

IsaASL; Library of the Kn^set* Jertjiflileni." 

iTAtT : 

BtbllDteca Camera del DepntntL, Rome. 

BIbttateea del Benato della Eepublica, Rome. 


* TbM copies 
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Italy—C onUniieil 

Enroppjiti Oilcp, Food aM Agrlcullui^ OrgaDlxatlon of Hie U&EtM Katlans^ 
nome.^ 

iQstltnte for tbe UnlfiCBtlon of Private Law, Rchdp* 

: Llbrfirj? of Ute Nndotial Dlel^ Tcik^o. 

Koi&a: ^ocretory G^nPral^ Nudonal AssetobSji PiiaanH 
LijUUDOUHa: AsaembSlc Coinmiiap de la €L E, C- A,, LuYembDor;?/ 

Mexico : 

Dlref^cECo Gporral lofumulFl^iii, Secrelorfa de OobcrnuFK^n, tV 

iEllilfotooa BonjaiolD Franklin, All^Yka, D. 

Aui/AUCAiiK^Tca: Qub«rfindor del Ewtinlo A^LinBeuilt^rHes, 

Uaja CAJLiFOfl?i[A: Gol»«rnador del Di&trlto Norte, MeYlruU. 

CAurcciin f Gobemaflor del EsUilJo dc Cniii]ieche^ CaiaLK-^ebo. 

Cjiiapa-S; Gobemailor del Ealodo do CliSapna, TnxtEd Gutl^rez. 
CmuiTAiitTA! Gobeniodor del K^Utdo dc CliLknatiuR, dilJbi]n1)illi. 
OOAiiuiLA^ Feri6d(co Oflclal del Estndo de CoakiiMn, Pnlntdo de Goblomot 
SBltillQ. 

tkxLiiiAi Guborimdor del Estado de {}oLIiiul, CoUnia. 

D^RA?rdo: Goliemador ConsiItuFlonal del Eiitado de liuraaao, Duranso. 
OiTAXAj^^Aroi StfcretnrlQ General de Gobleroo del Eaiado, Gonna Juntos 
GoERKEito: Gobcrnndor del ^tndo de Gnerroro, Cfaltpunclngo^ 

Jauooos Bjbfioteea del Katado, Guadalnjurn, 

Alfxiro J Gac^lA del Goblonto, l^lnca. 

!^tiCHOA0Ai4: Sei-reiaria Geueral de Goblemo del Eatndo de Mkboacan. 
Morelia. 

Mohelos : Paluelo de GobiernOr Cnenmvaea. 

Nayabtt: Gobemndor de NajorlL^ Teple. 

^UEVO L.E6pr; Blblloteea de! l^tado, MoDterre^. 

Oaxaca: PeHddlco Ofleia!, Pamela de GabiemOp Ouxa-re. 

PuEiELA: Soerelnrla General de GobioriiOi Pd&bla- 

Qoics^aao: SecretiiTSa General de Gublemo, Seccidn de Areblvo, Gacreiaru. 
Kan Lcltt PoTOflt; Coni^reso del Eaiado, San L«m PotoaL 
Skcaj.oa; Gobemador del Esiado de Sinaloa, CuUaedn. 

KoNoaA i Gnbornador del Iclstada de SonorA^ QcrmoailLfA 

Tabaoco: Seeretarla de Gobiomo, Se^s^^n 3 a, Itomo de PrensA, VlilabernicwA. 

1'auaoi.ifaa: Seerotarla General tie GobEemo, %lcCarla+ 

Tlaicala: Secretaria de Qoblerno dol Kslado, Tlnxcabn 
YfUHACauz: Gnbennidor del Estndo de Vomeruz* Dopartamerilo de Gober- 
tmeEdn y Jnetlcla^ Jaiapfi. 

YucatAn : GobernDdor del Estado de YueaUtn, Mii^Jda. 

NETiTEELA^DBi; KonlnbUiko Olbliutbeebt Tbe Ea^e.* 

New A ?fII; General Aadonibly LEbrary, WolllngtoU. 

NnawAY z Library of tbe Korwi?ElaD i^arllaineiit,. 

PAKiaxASf: PunjAb Leglaiative Assembly Department, Inhere. 

Paisayta: Blblloteca Naclonal. Pnnama CEty," 

PEETt: Camara de Dlimtadosv lima. 

PoLA?fn: JItnIatry of Juatlco, Warsaw/ 

Pobtcgal ! Beeretaria de A^eniblfl National, liabon/ 

PoATUG L'EAe TiMnaj flepiirtlcHo Central de Adtiilnlatra^o Cltil, DllU 
SwiraatnANiai Rlblbtb^ne, Btirean inleruaHonal dti Tra^nlL Geoeya/ 
intornational Labor Otilee. Genera.** 

Library* Dnitod Nntlooa, Genova 


Two 
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Offio3t or SocTTK Africa : 

Cape or Good Ho^ej Library of ParllAmom, Capo Town. 

TBA.vtTAALi Stale LUrary, Pretoria. 

TJrtiorr or Sonir Sdcialibt HuPUDUca; FuraJawental'Dlla BlbllotolcBp Ob- 
abcbestrenaykb, Naok, Moscow/ 

niarlo (McLalp Calle Florida lllS, Monieiildeor 
VcffExoctJk: RlbUoteca dol Coiisre«>t Ciiracaa, 

FOREICN EXCHANGE SERVICES 

Exchange publications for addresses in the countries listed below 
are forwarded by freight to the exobange services of those court tries, 
Exchange publications for addresses m other contitries are fonvarded 
directly to the addresses by maU. 

Lift OF EXCHA^CE SEfiVlCES 
Austria: Austrlaa NaUoaaL Llbrnryp Vleaiin. 

BiELOini: Beirtce doa IntomatLoQDnx, BiblLotb^ne Boyale dc 

BmxeLliia, 

Ciii-ya: Bureau of JateriiatlomLL Exebanp^p N^atlotuil Cfatral LlbruiTr Nunbiui^.^ 
C^fcmo^LoVAKjA: Rumiu of lulerjuitlacLaL ExchanGus^ Nutloiial and Utilver^ltj 
Library^ Prague, 

Desuaok: lELstltut Danola dca Ecbuugea tDtcruDtiDQBaXr BLlillotk^iUe Hoyal^ 

Coj^bagea K. 

Eaxtr; Garenuuont Press, PubllttLtlanB Ofllce^ BiJlaE|, Cairo. 

Ftmjk^iem I>c3cGaLion of the ScIcaURc Soeietiesp SnGL1inaDl.ukatu 0-11, HaJulaJH- 
Frasctk; &^rrlce dea iSebanexs InteroutloufiTix^ BlbUoth'^oD Natlonale^ 6S Rue 
de RkbeUeu^ Parla, 

GEUirAHNT: N'ylgeiueluBcbift der Deubi»^^b.oii Wltseiifscbaftp Bad Godcaberg- 
G rea t Hbetat? xso Ikelajsd : 1iVb4?ldoij & Wesleyfc 83/S4 Berwick ^ueetT Boadon, 
W*!.* 

HtmoARir; Buogarliin libraries Bisardp Ferftm'I&ktere 6p Budapest, IV, 

Irdla: Buptrlutendent of Government PHutltiitaud SbiUoaairy» Bombay. 
liCDowEsiA: DepartiDDDt of Coltural Affairs and liklucatlou, Djakarta, 
lOfiACL; Jewiab NatlouA) and UniTcrsIty library, JorusaJem. 
ttaXT: UfBclo degU S^anibl lDtenm?:^oDaU, Mlnistero della Pnblloa Istruzloae, 
Eoiue. 

Jafax ; DlFlsloa of Intematloua] Affairs, NaBonal Diet libtnrj, Tokyo. 
NicTitcBLAFP0: InteTDatloELBl Bxobangu Bureau of the Netherlands, Royal Ll- 
brarjp Tbe Hague. 

Ntw simTH WJJ»; Public Library of New South Walea, Sydney* 

^ealanp: General Aasembly Libraryp WcHlagton. 

Norwat: ierrjee Norvefflen doa ^chanG^ea IntenmGoiiaiii, BlbliothNiiie de ITJiil' 
verslti Royalo, ObIol 

PHru?Fjirei: Bareau of Public libraries^ J^epartmeat of Edueatloa^ ^tonlla, 
Pchami; Bervlw Folaiuls dea £c]iiut£efl IntGnuitJtiiLaax. BlbUotlibiiue 
Wenaw. 

FournraAi.; de Trocm Interaadoniila. Biblioteca NucIdivI. Llirftnn. 

QuuKiSU^cD: Boreaii ot ExcliaDEes et TritenmUonal PublloatlfliiB. Clitef Secte^ 
taiT'B Office, Brlsbaii#. 

■ UftwHo Ibi Qbited UtitH asd XnflADd ithlj. 
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RviiAKiA I de Ift Propasaatte NatlooBJe, Service de« ^changes later^ 

nadoDAuX, 

South AtrataALia: ^atli Australian GoTernmeiiit ExcbaDgoB Bureaup OoTeiii- 
ment PrixktVnf and Stadooary Of&ra, Adelaida 
SraJcf: Junta de Intercainblo y AdaoLalcidn do LIbrM y Buvlstua puta BlbUdle' 
<M PUblJcua. ^Ilufaiarlo do Educaddn NaclonuJ, ATenlda Culvo Sotelcp m 
Madrid. 

SwtiU^EFl: Ruu^^llgo Blhlloteket Stodshnlm. 

Bwitzebund; Servlet StJlast dea fiehanfei Interna donatii* BlMloditqae Oeti- 
ttale Fdd<!nile. Paluta Fddtral^ Bemt. 

TAsMLHtA : Seerttary of the Premlori Hoburt. 

TnttKET: MlBlHtry af Edneadon, BtPartment of Piintlng and Ebagravliig, 
lEtanbul. 

tTwroN or ^ouTji Amex i Govern raent Prlndng and Stationary Ofllct, Chpe Town* 
Cape af Good Hope. 

UiciotT OF SofiEr Bocjaltst Kii’UBiJes! Burtau of Boot Exehanjse, State T>nlii 
Lfbraryr Moscow W, 

ViCTOaiA; Public Library of Victoria, Melbrmrne. 

WESTTSit Austuaiia : Public Library of Wostern AuatwllB+ Perth, 

IfuoautAViA: Bibliografsti lostlttit FMWi Belgrade. 

Btspectfiillj Bubmitied^ 

D. G. WtlilAMB* Chief, 

Dr Leonard CARincinAEiH, 

Secre&aryj Smithemian InstdtniionM 
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Report on the National Zoological Park 

Snt; Transmitted henevlch is a report on the operations of the 
Xational Zoological Parle for the fiscal year ended June 30,1953, 

This year shnired a considerable incmisc over last in accessions to 
the Zoo. In all, 810 accessions, comprising 1,70T indiTidual animals, 
were added to the collection during the year by gifts, deposits, pur¬ 
chases, exchanges, hirths, and hatchings. .^Vmong these ’were many rare 
specimens never before shown in this Zoo. The addition of new kinds 
of animals enhances the value of the collection, which is maintained 
not only for exhibition but also for rcsearcli and education, thu.s foster¬ 
ing the Smithsonian’s established purpose of “the increase and diffu¬ 
sion of knowledge.’* Opportunities for research are afforded students 
of biology, particularly vertebrate zoology, as well os artists, pho¬ 
tographers, and writers. Afethods of study that do not endanger the 
welfare of animals or the safety of the public are encouraged. 

Services of the staff included ausweriug in person or by phone, 
mail, or telegraph questions regarding animals and their care and 
transportation; furnishing to other zoos and otlicr agencies, public 
and private, information regarding structures for housing animals; 
cooperating witli other agencies of Federal, Slate, and municipal 
governments in researcli work; and preparing manuscripts for 
publication. 

The stone restaurant building, which was constructed in the Park 
in 1940, is leased at $46,313 a year. This money is deposited iu the 
United States Treasury. The concessionaire serves meals and light 
refreshments and sells souvenirs. 

THE EXHIBITS 

Animals for exhibition are acquired by gift, deposit, purchase, 
exchange, birth, and hatching, and are removed by death, exchange, 
or return of those on deposit Although depositors are at liberty to 
remove their specimens, many leave them permanently. 

As in any colony of living things, there la a steady turnover, and 
the exhibits are constantly changing. Thus, tlie inventory of speci¬ 
mens in the collection on June 30 of each year does not show all the 
kinds of animals that were exhibited during the year, for sometimes 
creatut^ of outstanding interest at tlie time they were shown are no 
longer in the collection at the time the inventory is made. 
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PLi^Tt 6 



tTftpfr riiAi; Allen's nKinbci'i. These i»o vene ihe first ifjrdiiwn* of ihtir kiq<J to 
RhiWtfd inX N.iJons(iEoDJoprt! P«j: end with '1^ 

« the Ran Picko Znom about ihc «anic nmc, the fir*t lo be wii^ied m the tnitrd SutcL 
Tbey ere wti^mrJy rare, 1™ than > il«en specineni h«nnf hefeioforc been m wo. oe 

A.4 otter. TTiis U the fit.t to ^hlblr^ in the 
Xaiianit Zbnhwat Park.or, possibly, bthe L'hlioI States The« arc lar^c otten that 
inh“hi! s™!^of the Ania*sr&e.iit. T,e feel arc at f^Uy webbed a. the eoramon 
river otter, a.wl tlic uil i. flattened ,n a peenbar manner. ^ ^ 
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PLATE 7 



Jtifkt: FrllEcd of AuitrtlU, m 3i d^fcnilvc Airtitodt bui wltliout iti frill nr ruf bcinjj 
fulljr catcndttl ai k it whtfn iht llzinl ji tnnoytd. Thii and anotbcr specimen wtre the 
6rii to be (nEiLbitcel in the Nitionil Pirk, On the limb benciih, ah Auitr^lijtn 

beArdcd Ikard, On the throat ire large foidi of ikln which the aninifll citendi whcti 
ins^y to produce a threatening appearacKC. 

loterf iffl: Europeun midwife toad. The female liyj her ejwa In a irrijid lomewhai like 
brad* itniog on * cord- 'fhe pale then wnpi iheni aroucid hh body m front of hit hind 
legs and carei for them until they hitch^ 


Plioefifrarlii P, 
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The United States National Museum is giTen first choice of all 
specimens that die in the Zoo. If they are not desired for the 
Musotim they are then made available to other institutions or scien* 
tifie workers. Tlius the value of tlie specimen continues long after 
it is dead. 

accessions 

otrrB AA'D Dteoerra 

The Zoo lias been particularly fortunate in having friends who have 
showed tlicir sincere interest by bringing in specunens, or arranging 
for acquisitions from foreign countries. During the yearj the follow* 
ing have made valuable contributions to I he coUectiou: 

Lt. Col. Kobert Traub, Chiefs Department of Entomology, Medical 
Service Graduate School, IValtcr Kced Aniiy Medical Center, ^Vflsh- 
ington, D. C., supplied animals from Malaya, Borneo, and Korea, 

Thomas McKnew, of the National Geographic Society, interested 
Sir Gordon H. A. MacMillan of MacMillan, Governor and Com¬ 
mander in Chief of Gibraltar, in presenting two Borbnry apes. 

Dr. Robert E. Kuntz, of the United States Naval Medical RcseivTcb 
Unit No. 3, Cairo, Egj'pt, and George Malakatis, gave reptiles that 
they had obtained in Egypt, 

Dr, Donald J. PIctsch, of the World Health Organization at Taipeh, 
Taiwan, sent a fine, tome civet (Papwmtt Isf^sta a form 

found oulv on the island of Formosa. This was the first of its kind 
exhibited in the Zoo. 

Dr. Egberto Garcia S., Director of the Department of Public Hcnlth 
of Ecuador, sent two large Galapagos turtles. 

The Honorable Carlton Skinner, Governor of Guam, gave three 
East Indian monitor lizards. 

Forest Bavtl, of Edgewater, Md-, presented a specimen of the 
beautiful eclectus parrot, a native of the Pnpunn Islands and rare in 
collections. 

iirs. Helen B. Irwin, Washington, D, G., gave a beautiful sulphur- 

crested cockatoo. ^ , 

Paul M. Menendez and Bernard F. Sulb, both of W asidngton, D. C., 

each presented a w'hite-armed marmoset. 

The National Institutes of Health depositc!] a chimpanzee. 

Tim Round Table Kennels, of Jliddletown, Del., presented 12 young 
blue peafowl. 

Dorothy Schenck, Willimantic, Conn,, gave a ball pj-ttion. 

The United States Fish and Wildlife Service, through varjous mem¬ 
bers of its staff, continued to assist during the year in mnmtnming 
an interesting collection, 

ISSITSE—H—B 
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J. E. Bannister, St, Leonards^ went tc considdrable effort to 
bring to tbe Zoo a scnHet king snake, one of the more beautifiiUy 
marked of Xorth American snakes, and Tcry rare in this region. 

The Fhtindeiphia 2!ooIogica1 Gardena gave two Arctic foxes. 

Dr, E. Raymond Hall and Richard P. Grossenheider, of the Uni- 
vetaity of Kansas, presented two Point Barrow litniTningR ; these are 
rare in collections because they do not ordinarily thrive in capitivity. 

W, W, Domin, Phoenix, Ariz., personally collected and shipped to 
the Zoo representatives of 13 species of reptiles of the southwestern 
United Stales. 

Superintendent Curtis Reid, of the District of Columbia Jail, and 
William Stokes gave a Virginia deer that bad been raised from a 
fawn at the jail. 

Mrs, Fred J, McEay, Arlington, Va,, gave an American crocodile. 

This year, as in many years past, various individuals have deposited 
in tlie Zoo animals to which they desired to retain title. These 
specimens are most acceptable additions to tlic exhibits. Depositors 
are assured that tho animals will receive routine care, but the 
assumes no responsibility for their return or no obligation to replace 
any that do not survive. 

Til is year a group of 42 mammals and reptiles was deposited by 
Gordon Gaver, who operates an animal exhibit at Tburmont, Md., 
during the summer. He deposited his specimens with the Zoo 
in tlie fall and removed them in the spring. 

A similar procedure has been adopted by M. A. Stroop, of New 
Kfarket, Va., who deposited 68 specimens with us this year. 

There was a decided Increase in the number of spectacled caimans 
{Oaivum scieropa} received as gifts, due to the fact that Florida is 
now prohibiting exportation of baby alligators and so dealers are 
selling instead young spectacled caimans from Central and South 
America, and many of these eventually reach the zoos. 


PEPDSITOR3 AM DDfIDRS AUD CnFTS 


(Depoait. are tnnrJwd *; uol^ cttwwiw Jadicnted, sdaressca of donom 

WaflblBstOD. D. C.) 


Ab«Q, JeriTt ^ hmmitf-ri, •golden 


bamsiterp 

AbrDmwn. Karen, AJe^candrSa^ Ta„ 2 


Anderfioii, Mra. M., 2 i?ar(HnalB, 

Anlmfil wocMJci^. 

Animal Welfare Ijmjrup. ArllnGton^ Va., 


Pekin dneka. 

Adair, Ralph. Chevy CbasSp Md., 


Atmy Medical Service^ thmyjUi Col. 
Robert Traub, “2 rajali iKte rata, 
*2 Wood rata, *2 Aalatle 
•2 Eoutbem Asiatic sqnlrrelfl^ *2 
Bcedtnore’a aqnlmla, *6 Siamese 
PatSp *4 Iftrfc HpInF-backed 
rata, “1 lesser handicoot mt, *4 
Alle^bebj^ wood ratSp *2 rnceoop 
doei. 


Bkimk, 


OpOBaUlD. 

Ademap JobHp ArUn^n, Va.. Feldn 


dyck. 

AlLen^ Ron aid, 2 common newla, 

AlaenoTp Mi^ oi^c^aum, 

Alaton, Hefeklflhp Pekin duck. 

AltnuLDp FrankUn O.p Tekoma Pnrk, kid.p 


2 doiiie#t!e rabbits. 
Alvardp Kathy^ rchbL 
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AroDS, Mrs. H. C.p SUf^r ^prln^i, Md.^ 
wbifce rabblit. 

Aflhton, FruneSSp 3 rabbltfi, 3 f^utoea 
pl^p babistf^r^ painted turtle, 
opckSMitn, 

Ayafp LormlDCp domestic rabbiL 
Haber^ sqclrrel niouke;. 

Babfltp Carol 1^, black rabbit 
Badoi, Mrs, robin, 
naUajp GflorgOp Pekin fltick, 
iJQker, Jumea, cbalti or king annke. 
Baker, Judd Q ^ alUgatot. 

Bakcrp N. B.p Alesatitirlap Va., 3 Felitn 
ducka, 

BuEinlEterp J. K.p St Lecmarda, Md,, Scar¬ 
let klarr anake. 

BargEutnn^ Louts, ArUngtoa, Yfkr, pUet 
buck saako. 

Bartl, Forest F., EdeowaCer, Md.p eclec- 
tna parrot 

Beliatande, S, J.. Silver Spring, MiL. 
stiiainer tua&Ker. 

Bean, Mra. W, G.. ralla Cbanh. Va„ 
pine limrd, blue^taJled akluk. 
Bcimattg Mra, Robert, Sliver Spritiff^ 
Md., 4 ^laen 
Boris aer, Steve^^ eoot. 

Bematein, Edp •whUe-tbroated mpu- 
eblti, 

Horryman, Mni, Tl. M., falee laap tartla, 
Bertbold, Alfred, Cb«vy CbaaSt Md.. 

Cumberlaad turtle. 

Bet?, TI]OiiLiiap black ^vldoiiv spldet 
Bljdo+ Fred* 3 tree Irogs. 

Bl&ckniaa, Ttobertp jU“itn^on4 \a., 4 
faitia cMmeleoiia. 
l^oad, Donay; 2 rnbHta. 

Bower, Glaj-toTi, Fart Howurdp Md., 
fowl. 

Brady, Thomas, tirabor rattleaftsilfe. 
Rrcedp HtiroSd CtlfEoo. Va.p copper^ 
heaiL 

Brcaltm G. I*. 2 Cook‘a tree boas. 
Brlcklmait Marffuertte H.p AatiJindfllep 
Va.. £ bamatera, 

BrJUp Mra. AJlce* Entftpliic, Md., 5 gray 
HjaIrrelB, ^ 

Broad-burat, JoOi aad Kern, Gary, * 
wnter aniilEeii, anapplnf lurlltf. 
Bw^dord, P. F, surer Spring, Ml, 

BriJdwater/^BoIbby, HrattsrUle, Mil-, 
pilot black aDHko, 

BrowTi, Mrs. Chirk E., Cbcry Cbase, Md., 

Brown, George Jr.* silver Springy Md,, 

Bro^?^iin It,, BlndeuBbuii:. 

McCrory, V. E., Aleiapflrii. >«- 

’feawti-IJlUed tnrtla. 

Bra we. Mrs. Bay, •PeWn dei*. 
BrncktT, W. B.. Ifng Dcncli, Callt, 
♦E^clfic rattler. 

Brunbouse, Mrs. Helen, 2 [deUerel 

alllgatorp 3 reddlned turtles, 3 Coni- 
berland turtles, geogrepblc turGOr * 
creon frogSt 2 common newta, bam- 
ster. 


Buck, Sally, Garrett Parfcp MAh ftUl^ 
gator. 

Sargesa^ Pitmela, Pekin duok. 

Burke, WUliam L., AJosandriii, Ya., Id 
u^hjasuma. 

Burrows, Mra. Inez C^h Totoma Park, 
MA. Dpoaenm. 

Boshuell, Gwyt water saabOp SbullftogSH 
CaldweH, William Jr., £ Pekin ducks. 
Calvert, Mis^f Aun, Pekin duck. 
Campbell, Bar Dill F,^ Betbesdat Md.p^ fi 
dgbtLug game chlckcua. 

Camp Del rick, Prederkkp MA, copper 
head 

Cardo^so High Sthooln spectacled cab 
luam 

Carew, H. 13., BBtcc Spring, cotton¬ 
tail rabbk. 

Carey^ J., Edgewater, Md., brown eapm 
ebln. 

CarauD, Jamea* Arlington, Vji., burrow- 
ing ana It e. 

Carter^ C. Gtcn. Silver Spring, Md., 2 
Peklu ducks. 

Cnrtucr, Alra. Helen, wood tbimh. 
Cassell, US El, Arllagton^ Va., spectacled 
caiman^ 

Gbarles^ Frank, Tsiomfi Park, Illd„ 
domestic rabbit 

Cbristot Mre. C. J., domestic rabbit 
Clapp, Dr. fetewarlp Kensington^ Md., 
barred owl. 

Ciark^ airtt. Austin, iimpplng turtle. 
Clarke, Mrs. Alary EUifiabethi SlJver 
Spring, Aid., ekank, 

Clarke, Mrs, Peggy, Ijiudovor, Aid., 
Indian pytbojM, *3 Florida king 
suakoSj ^alUgnton *Indlnn rock 
python. 

Clearyt Sira. Maty D., domeaGc rabbit 
Clow, Alra. KonDctb A., Chevy Chase, 
MA, domestic pigeon. 

CoUbi, David at., Silver Springp 
opossum, 

Colemao^ Fllxabietb Ann, *Fek3u dudn 
OoUsou, C. W., domestle rabbit 
Collady, 3. F., £ wbUe rabbi ta. 
Connelly, Msrc, FllSItf Church, Va., 1 
PcMu ducks. 

Connelt Mrs. W. Fnlrfai, Va., SauGi 
American turtle. 

ConuoUyp Jehu .Alfred, capperbeaA 
Coot, Martin Thomas, ring-necked 
snake. 

Cornyp Mrs. J- B.p robin. 

Corbet Pot Bilver Sprlogp Md., Uw 
frag. 

CordlOp Farmau E.p Vienna, Va,* *rbeffns 
monkeyp 

Co van, Mrs. W, C., Arllngtoo, Vo.p white 
rabbit- ^ 

CraJg. Cat ilftBiL Jr., Chevy Chase, 
MAh mourning dove. 

Crameft Corlla*H Arlington, Ya., sparrow 
hawk. 

Crawford, WHBam E.p East Rlverdale, 
Md., king aaake. 
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Cross, .^lEss Anil G., ^JwcC'E Brlur, Va., 
rlugi^d aracarl [oiiL-aD. 

Crowleyn Mrs. U. Or, liSwa Jfty* 

Crovrlpy, Mrs. 'rbumji.^ B., 

CzizauskEEsf, llflM jird, df^luestit' pEt^eon. 

JJaUN C. E., “uicKHl turTl-E^, *2bl^s EiirCoSi 
*3 pELot bkick :iii£k};«pi.i "wfUer Brmkc. 

Frt'^.-u EiLEiko^, ^ilDjmock 
bnELk*\ *wisrm saaboH *apitH>rt auflkx. 

*2 bEuF!-^nn{.4l 

fJi-tMl&t, WajuJ? I..P Kr-ashLgtijrkp Slii.. 2 
j^iiinuji 

tpjiuu. D'ii4|:;Jas H., Jr.. Alfxniidria> Vil, 

snappEik^ tiirili^ 

Daunoiuan, KK, HiE^Vir Spriujfp iri3„ 
S\'lilEi dtEck. 

DaiitOK lipjbcrt, 2 Kuldun tiamBtoTB. 

I>nrilrl]^ IlftHll, npctsftTim. 

DaiFJtf, Frank A.p SLlvyr Sprln-gr, 
alMno ^•rn Kni^ko. 

Havlri. C.'nl, Hiuncrn ArUnytwh. Vii.* 1: 
I'ctfSa flucki. 

T>arS3. Matcfttni, palnti'rl hauEhi;;. 

DavSflH lilrft. R IT,, Takoma I^nrk, Md.. 
pi bit bkicik sna ke 

Ua^'s^jn^ John Jlotiry. Ih tbosdjk^ SM,, 
culn^a p\;x. 

iPiHido. Tonj^ NErlf, noiny 

Dh.d^ruto, Jflrk, Iifmpjtipjr Park. Md., 
ivnh^r 

DoPfalP, Jnek and JtK?^ Ijingki^ rnrk, 
M±, bfiipfLiT inrlTotstv pyeniy rattEe- 
enaVc, •ynum.-onncc^iLElo^ toad, 
irrotitLil BkEnk. 

T>EekH£»n. J. T., horni-d ]|7iinl. 

rJElon, Tandy K.. S^tKor Spring, Md., 2 
IV^kEn [IttdkB, 

DlMn^glft, Aprlnn, pUnt bJack saaka. 

Djiilrlrt of Coinrnbla Jail, tlirmijdi Sn- 
IKTintampant CiitHs Rf^ld ntnl Wl]^ 
ISora Stokan, YE rein la daor. 

rk>PP< flrr HTndrnjifh II red foic. 

Dr^mSn. Vr. W., phoanlt^ Arlz., 2 RMn 
laoTiKtDTH, ^hnrkwalla ttiard. rt Call- 
forniLi horaod lltnirpln, eiialn kitip 
snakp, S boU Rtinh^s, lirTrinte'st 
tijinke, 2 iriirter PTiak€?sir+ libbit^n 
Anakiv IS ratltrsnntca. iMliHEnj? 
Wcrit^rn dtainond-Eindked ratttpra, 
TiHl dkiiaoad-bnoki^ rntttari, sldo- 
wlndf-rs, ITohav*? rattlers, radde 
ra triors, 

Pownd, Chni-las, alllimtof, 

Druintipllrr* Ihilpb 1^, Ptstrlet FTelRlita. 

IM,, opThSHarm, 

nnnn, AprlL I't'kla dork. 

Dunn. D. M. Tnltomn Park, lid., j-nEnKi 
v\f:- 

PontT. H- J^.p Tnknmn Park, STd 
TTlilte-ElirrmtEHl rapnehtn, 

E^wadori l>T¥iirtnipm of PahJio Health 
thmiiufi Dr. Kiibi-rtd GareSfl S., DE^ 
rwtor. 2 finl^ptipfis tnrtlejs. 

Eddy, Chip, oprtfijflirui. 

EJcloij, H, .1., Jr„ Port Tobacco. 
Md., ham owt 

Edwards, Jonn, 2 Pekin dnckai. 


Eru'ln, Mrs. B., sulplinr-ortstod 

cockatoo. 

Evans, Endit* PotomaoK STtl., *2 Mona, 
Evona, R. W., dwaori: tcvrmlses, 
HwlnR, 211 ra. F. W.. Kenwoodp McL^ 2 
Musoovy ducks, 

Faqalli, Khalod, robEn. 

Enust, Mrs. Mary !>,* domesiilc rabbit. 
Foils, Mar.v Katherine, Fokin dnek. 
Ferjtnison, Holicrt+ Cbovy Chaiie, Md,. 

Cuioberlalid turtle 
FcrRiit?on, ^lrs_ Ilohort *forret, 

Finney, Mr. and Mrs. Edwiircl O., 
Waynrtboro* l^a.. 2 red foses, 
FJKlior* Sirs. J., AlexatirlrEii, Va„ n^l- 
bolHed ivoodpreker. 

FEsherp Sydney N,+ gray Bitatfrck 

Mr a. Matlbcw, Fpcetaolcd 

eoliuaD. 

Furd, Duuplftn O., KenMnitton, McI.k 2 
Pekin ducks. 

EosEor^ Thninlo. Pekin duck. 

FowtPr, Jtr. and Mrs. R, TlfiberEi West 
BoriehK Mp 1„ •alMgator. 

Frait, N+1>,. Arlington, Yn., spectncl&il 
OJtlmnn. 

Eroodonbfir^. Noriaan., t^elrlr duck. 
Erltdman. J^evmonTp lltoiint lEalnler, 
Mtl.. T'okin duck, 

Frtiland, R^Mldy^ Falls Clinrch^ Yn.* 
aorewM owl. 

Cnnlt, AUMirt. Parndlae flsh+ il Id no 
nenras. 

Gavor* Gurclnri, Xlitirmtmt, Md., *.Tnran 
macpiqne ^2 water snakes, ‘king 
rr^bni, *br^pivn ivnter^nal^o, *2 regnl 
pjtbons, *2 Roiitb Ameririin boa 
■coriaiTlotors, * African python* ^In¬ 
dian pylhon, ^Imll jTython. ’rain- 
liflir iKMi, •tins ennlte, ■Imllnn 
cybrn, *eray mt fiapiko, ■eom snake, 
•n alligators, *2 ofifftern diamond- 
ImcFfeil ratElesnake^, *2 timber mb 
tiesunke?, *2 ctipperbeadsK *12 
water tiioocnjiinff, 
fpcler, 2Mrjr, John. 3 op^^i9ums. 

Gel wicks, Maj, Harold G„ Arllngtoh. 

Vji„ 2 IVkln ducks, 

Giiihs, Mary, 2 while mice, 

C*Shson. Mrs. WEUlrtui, Ilelhesda, Md., 2 
Pekfii cluck®. 

Glileim, Tkphliy, ArUoEton, Vn., boa con¬ 
st rietor. 

Gllflen, .Mr*. J, E.. ArlIo(ttq«. To,, oom^ 

mon idseon. 

OSlpIn, Kf^nueili B., JJ^tbesda, Md., rnc. 

coon. 


Glnshnrg, Jeroine, iiiUk anakst garter 
stinke, Smoarh-senleil green Ensko- 
G Easier, Dr, STanncl, Xewton, :tlnsa.. 2 
elmmelennfl, 

Glenn, Mr. and Mrs. lluhftt A., squirrel 
monkey, * 




^tuJdiH -lO Hiig-tfllJfni gnpntes, four- 
horat^ 12 SSnixiese flgbtlDg 

n.ish. I short-tailed sbrewp 2 c!atn®h. 
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GcuMlnoogb. Mra. C, W^, Arllneton. Va„ 
roblfl, 

GturdoD, Krftb Peltla duck. 

GottUelii, Mn. Joanna, blue Jup. 

Mn). Joa«pli, £f'Attsri;Ui>, .Md., £ 
PfkLn dutrks. 

Grieve, We&ley I., Vietian, Vft, 4 bantain 

fowl 

GHiTfB, John A., ft iiaintca turtlcSp 
epott€d turtiep 2 musk turtlea, qii«*n 
Sbnke. 

GrlllOp lira. Berta J.p 2 Peklu dusis. 

E. Hjratt^rmcp lid,. Pekin 

duck. 

GrasJ, Dwicyp daEneatlc rabl^it. 

Haenute, Caro-li Anno, Bethosdap Md-n 
box tortHo, P^kLa duck. 

Hall. Dr. PL rtaymotnl, und Gfosaen- 
holder. Blcbnrd F.. Lftwreiiie^?^ 
Kniia,. 2 Point Borrow^ 

Hall. M. W.. burred owl. 

HjiU. Toiiimle O,, Arlington. Ta.p 2 
harrod owla. 

Hall, W, Fokin duek. 

Hnni^iiiOn. Jolm G.p golden cnglt. 

Handy^ Bonjalidn 11. TITr ArUngton, 
Vn.p horned Bariird. 

llanseiif llrs. Ira H.p Arlington, Ifl.p 
robin, 

Huni^ianp Joljtk. fllekcr. 

Hnn^n. Charles Alosaadrln, Vn-, 
•Control Actorlean hoa. 

Hitrijj. J. ir.. Arlington Va.. rboHiis 
monkey. 

Hnrry, ClmHe«* Wllllom^ ArltngtoD. Va-. 
•hroad-wlngod hawk. 

Bassett. It. Cr Arlington, Vo-. 2 Pokm 
dneks. 

riny, Itlolinol. Pekin duck. 

Haynea. ETrnn A, Fokin duck. 

Hondorson, Mr**. Agoefli box tnrtlo. 

Hendrioka. Frankie, gninea pig. 

Herbortp Robert, red fos- 

Oewitt. Paul. Pftlla Clnjrclb Vn., pilot 
bTnok snnlto. 

Hogan. Bart* Betboadap ^^d.p Kosterfi 
akuiik. 

Hogan. Mra, Yiotn. Bcthi^dap Md.. gm^ 
pfirnkoet^ , , 

Hohenaeo, B. G.p Great M\Uk, Mtl- hnr- 
riNi owl, 

Hoke, Jobn, "2 oommou fgnnnasp 
C^mrftl Arciertcan boso- 

Hortorii Butb, reddlncd turtle. 

Hough. Roy 00 . 3 Cumberlnnd turtles. 

Houston, Robert H,. 2 Poklu ducks. 

Howard Cnlrorsity, *0 pigeons. 

Hubert. .Mabel, eastern elnink. 

Hnfr, Herborr. siMjtted Balamander. 

Hoghea, Davldp 2 horned lixord.s. 

Hutohlna. Mrs, DofOthy* AleXftadrla, 
Vn,p 3 Pekin ducks, 

Hutohln.^. Tralton snd Paula, Fokin 

Hutoblusoii, Jiin. Arilagtou, Pa.. Amerb 
can crow. 

Iremeta. Mrs. Pedro. SQ^^er Spflagp Md. 
cottontail rabbit- 


irohSp Donald W,.. lewisdate, Md-i 3 
Fokin docks, 

Inrln, Mm. Heleu B.. aulpburHiircsted 
cockatoo. 

Jacobs. Mrs. L, Arlington. Ya., 2 
Fekiti ducks. 

Janl Gary, homed lliard. 

Jonklua, Herftchol, Moaley, Va.. & cop^ 
L^erhcade. 

Johna, MrA Jorrold. Petbesda. 5fd..Ullie 
racer anako. 

JohneoJi. Engeno R., domestic rabbit. 
Johnstone, Delight nnd Kathy, white 
rabbit 

.Thuos. Mrs, A.- 2 ring necked doTos- 
Jones. Robert M., 2 Pokln ducko^ 

Kahnp Hcrmlnop ^Irllagioiip Ya^ Fekla 

duck. 

Kaaop Gerard .T., Koaslneton. HiL, Pekin 
dnek, 

Karchner. Donald, green guenou- 
Kam, Normaup ArllGgtnn. 2 bog- 
nosed snakes. 

Kefuurer. David, bine Jay. 

KeLTor, Gary, ftllrer Spring, Md.. Pekin 
tlnclL ^ ^ „ 

Kolloy, MikOp Silver Sprlngi Md., 2 
Pekin ducks- 
Kenn, Garv, water snake. 

Kertoin. Mrs. Wliilflio P.. mourning 
dOTC. 

ICc-tchunj, niirr>- Silver Surine, Ifd-, 
dDuioatIo rabbit. 

Koyp Mr.. Bethesda. Sid., ct^pi^rboad. 
KfgiT. Cfarul baron, Xld., 2 

Pekin ducka. 

Kllsholmor. Linda. 3 Pekin duefcs^ 
icing. Francis, domestic rabbit. 

Klabcn. Mm. R.. spectacled eniman. 
KTeln^ Barbara Aon. block rabbit. 
Kllngoip B. K raocoom 
Kaapp. Enti L., 2 dompytlo rabbits. 
Knocssl. John, American culnian. 

Knott. Joba E.. Arlington, Va„ DyKaj^a 

Kotfp M. PollCp S I Iter Sprtag. Md.. 
domestic rabbit 

Krnuike, Karl E.. til. Bpcctadcd 
caiman. 

Xniita* Dr+ Robert E. and Malakntis. 
GeorgCr Cialro. Egypt. 23 werni 
snakes. 3 snnd boas, horned vjper. 
LftceT, Date, red beltled turtle. 

Lamb. Mrs. Geo. P.. 2 Pekin ducks, 
Lan^jer, \\\ C,. ftllwr Spring, Md.. 
Pekin duck. 

LurgOp UrB. E. E.. yellow nnjwd parroL 
I jt 1 ^‘t^odco. Jane, •t as tom tflocklngbiudL 
LnwreucCp Mrs. June^ robin. 

Lawrence. Lt. Res D.. 2 spectacled 

euimahs. 

U’C. JftCksoft D., ArlJnetoQ, Vii^ rabbit* 
LMk, Jflckle, PcklD dutli. 

Uhmaa. -T- W., Ixe Angeles, Calif., 
»iii(Jle ^noln*, 

L^ta, IjW Starr, blue Jar- 
Levia, Joriy, P^biA ducle. 
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Licbert, Mm John, Bethesde, Aid., £ 

f&hhitv, 

LEnLini, Bernard il,t SSlTep Spring, Md., 
blTje Jftj* 

LitDlf, Loul0> bomed lizard. 

LoCastro, Frank nlU|;QtDT. 

Inflck^ Fneiierltrtc W., robin, 

Lockbart, Lt, Col. Kuifene E., C^rllslv^ 
Ra., 13-Iloed ^uod BQulrret 
Loftla, Jainm Robert, Peklti duck. 
Lonp, CItjford E^ Al^xanlrlo, Te-i 3 
Jav^u Ancbm 

I^np. Mr* and Mr^. M. O., McLenii, Va., 
CbLne^ g^oldco pliea44iiit 
I^Pri'itL Samuiy Joe and Vinny^ and 
Wlbtou, Harry and KaodsTlp red- 
bellied turtle, 

Ij>se* Mrs, W, C., Chevy CbafWp Aid., 
4 domeatie rabblti. 

T^ucaa, EEbel M,p domefttlr rabbit, 

T.ond, E, A,, IfthpemlnitF 3^tlcb., raven. 
1^1 p, Evelyn, Hemdoiip Vfi.+ opoaauni. 
Lynn, DaTtd, 2 Pekin ducks^ 

Miii-^lini^n tit MneMillan. Sir Gordon 
H. A., Governor and Oanmander In 
ChLpf* Gibraltar* 2 Barbary apes, 
MAdtlea, Judge J. Warren, £i|lot hlACk 
Knake. 

Alnlnbatt^ Huward, Betbeeda^ Md., 
domesdlc rabbit. 

MalakolTp T^n, 2 Pektn dnckg, 

Alanidn;;, Kennotli M.. "Pekin dnck. 
ilarvb* Franola, n IL! gator. 

MnrsiinR, Jnbn G.. nnoils Hstard. 

Mnrth* Leonard E., Silver Spring, Md^p 
2 P^'kln dueke. 

Martin, Mrs. R, B.p Ne^wTiort Nc^ve, Ta., 
2 woodobnrke. 

Mask* Dudley L., HyattavSlle, Md p 
domestic rabblL 

Alafiter, Sleber F„ Arlington, Va„ Cnm- 
berliind turtle. 

Mastem;. Carl* Hellavllle, AlcL* water 
RTtakc. 

Matter, John M.^ Atlington, Va.^ 2 
Pekin dnekt. 

McCorkle, Alis^, 2 bomcd U^rda. 
MeCTfllprht, Wlllianip Colleaie Park, Aid* 
bog-noBed snake. 

McFarland, Airs, Nlnn^ robin, 
AlcGreevy, I^eo, 5 domeidJe rabbits^ 
AfcKciy, Mrs. Fred Arllujrtonp Ta,p 
American crocod.lle, 

McKeldLn, Lt Cob James n.+ opoasum. 
McKenny, Mrs, W. E., Silver Sprltiap 
Md,, 8 Pekin ducks. 

Meggers, John G.. easterti ekunk, 
Menendes!, Paid M,p white-armed mar- 
miwet. 

Messengo, MIrsy, domestic rabbit 

Meyer, Benn>\ weasel 

Meyerp Robert Silver Spring, Afd.. 

opoffldni. 

Millet Mm Bestrlre, hamster. 

Allllerp a R.. Bethesda, Mrt.. Pekin duck. 
Alilleri Roger, Silver Sprl&g, A!d., epee-1 
faded caiman. 


Al flier, W. T.p Asi^oa, Caufil 74jnep yel¬ 
low otdopns frog, small tree frog* 
Mills, Mrs. W, M., Stiver Spring, Md., 
domestic rabbit 
Monagan, Katby, gray sf|u1rrel. 
MoaEgomery, O. B.* Bareaota, Fla,, 
"2 Indtan rock pythons, 

Moore, Airs. B. E.* Pekin dndc- 
Moore, ATra. Bessie, 2 moekLngblrda. 
Alorria^ Roland, ferret. 

Morriaon, Mrs. Inmeff* 4 white rabbim 
51 til r, R. D,* 2 Pekin dneka. 

.Munday, Charles H., Sterling, Va., 
3 gr&f foies. 

Murphy* Carl D., Norljcck, Md, 2 garter 
snakes. 

Nnbcr, R, H., 2 gopher lortolses. 
National Capital Parks, SupeHntend- 
ent, eopperbend. 

National InslIttRea of nealtli. Be- 
tti^sda. Aid., "chimpanzee, 

Newton, j, o.K Jcr, 2 mbblta. 

Noble, Fatrlcia, and CandM, Joan, wild 
rabbit. 

Novack, Mrs. W„ Takoma Park* Aid., 
2 Canaries, 

O^Brit^n, p. G., Silver Spring, Aid., Pekin 

duck. 

O'Cannor^ Adde R., 10 canEirles* 2 aplce 
dnehes. 

O'Hare, Fatty, Betbesda, Aid., gmao 
pirakcet. 

OrrlHon, Alra. A* R., rabbit 
Dxenberg, Jerome, 2 domestic mbblts. 
Pantlll, Mrs., Tskonm Park* Md., east¬ 
ern sknnk. 

PnranJcliH Aire. J, A., nyattayiUe* Aid., 
Pekin duckn 

l^oulia^ \V. ArRngton, Va.^ Pekin 
duck. 

Payne* L E^ Falls Church, Va„ rac¬ 
coon. 


PcatTson, Billy, Silver Spring, Aid., 
white rabbit. 

PeiJiherton, Alra. F. D,, Ale^tandrlu, Vn., 
Pi-kln duck. 

Fblladelphla Zciological Gardena, FbilA- 

delpbia, Pa., 2 Arctic foxes. 

rUtacb, Dr. Donald J.. Ping Tong. 

Ttawan. klttnumo or civet 
Porter, Mrs, Alartba, domestic fowl 
letter, W. Tuylor, Saver Spring, AJil, 
screech owl 

Powers, Patricia, alligator* 

PraW, ^chard A., Artfigton, Va,, Pcklu 


Y'’ hamstiT. 

Pryce, VVendyp Arlington. Va., Pekin 
deck. 


Pumphrey. D., Bladimaburg. Md "2 
black racers. * 

Rajjan. R^ney, 8llv«f Spring, Md.. 
Pekin duck. " 

Rndh, Car!, 4 Amerlcaji adolla. 
liaver. Dean, Bethesda, Md, Poktn 
duck. 

Ray+ H. A,, Arlington, Tu-, n:kim¥ 
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RcLnwtiU Mrs. Etmer 8^ donsestlc 
pigeon. 

ReUer. C. L., City, ild.. horfled 

Itzerd. 

Rentiman, K. n., Arllaj?:toDp Vh.h ral>blL 
rtoT€lee, nyliert and VYLtllam, Canadian 
goo«e, 

Itliaep Bend, dotil&adc pigeon. 

RobblnB^ Urry, Silver Spring. Md., 2 
ivnter niiakea. 

KoblasDD, ilfflr IIark Tn 2 Java epaiN 
r^^wjjp itamkeet 

Roebuck^ Marion C-r Clmri-Iin >8** 
i; Pekin dnoky- 

Roffora, Mr®. Charles, SUrcr SprloL-. 
MdrH Fekla duck. 

RDliwer. Dm, Arlhiglyn, Vu., flah 
lloimlep J. BUvlt Sprtn^, Md., 

Bcreet:h Pw'L 

Eulltbard, CbarleSp Pcklo duclL 
Rotlirtrek, W* L., dlanaond-baiikcd 
turtle, 

HouDd Table Kennels, aiSddlelowii. 
12 blue iK^afowl, 

Royerp Jou^ BetbcKda, Md., "cepi^r^ 
head, a fetrelap 2 tlnp^neclted 
dovea. 

Rus&el, Itobertp *Nlne watHiKJ aiynali. 
Russel, ^y, l'\, IlyaEtsvNle, Md,* white- 
noised guenon. 

ItusseR. Warren Arlin|tonp va., 
doinesUc pSceon. 

Ityun, Jwmye T,. Jt»* 2 laWdis. 

Rjanp John E„ ArlSiigtun, To,:, *squil ryl 
monkey. 

Salb, Bernard F.p whUe-armcd mar- 
moeet .. . 

SnaiSp Mrs, Clifton, doaiestlt rubblt. 
Sapp, Chris and Vincent, Bethc&tSft, 

aid., opo^fiuro. 

Sargeutp Vlrgluka W,, Garrett Pari;, 
aid,, dOhicstio ptpeon. 

Sinterdold. atr,s, W. J„ SUver Spring. 

Aid., yellow-belRed turtle* 

Sajret Bct. Francis B.p CMConaisuei 
Schenckr Dorothy, AVUIlPiantlCT Conn-, 
MU pylbon. 

acker, Airs. Irenep 2 PetSa duoM. 
Sehererp Charles, S hauirtters. 

Scbenprp Janu^p JaTB Uneh, Chinese 

3climSdJ^Pau], BelheMa, Md., *cora 
snakCp "rat spake. *pllot hlACk 
jinoke, •black racer, "2 garter 

siiakes. 

SchrLuerp Frank, boi turtle. 

Sohruin, TeU, Mount lUlnler, Md,, * 
Pekin duckpL 

Schuld, J. a., 2 Rttia duclu. 
iichwHttz, Ore la, gpet-lacS^d caiman, 
SoarU. LoycB. *2 white mice. 

Selliy, WtUInra, EL, coat-lmuadl. 

Self, isaward C., Olenwcsd. Oa,, Bpw* 
taeled ca l man. 

Sbeae, JamCB duffleatlc plewn. 
SheUdrake, T, W„ & opoflsnmH, 


grilpleT, Carl, wescem porcupine. 

Shtre^/, ’n'illlam N, Frederick. Md., 

eopficrhead. 

i^hocuinker, Mrs. Charles G.> Bethesdp, 
MJh 2 domestic rnUhlts. 

8[emel, Snshfl, Green Lone, P*,, *2 Jaf- 
niirjs, *2 anneoniJaa. 

SUIs, Mrst W„ Kraiwj parakeet 

Mrs. Berry, Aleiendrln. Vs., 

2 Fekln ducks. 

81tica, HkhRtd, Aleyandrin, Yo,* keeled 
gjrecn euake- 

SkoUyp Mrs. Kd, Augusta, Ca., fos 
SLiulrtel, pilot bluek snake, gqpUer 
tortolae. 

8kluuer^ Hon. Carlton, Governor of 
OuanLp 3 East Indies monitor li*- 
iirds, 

Sriiltli, C. W., 2 doinet^lc nibWts, 

Smith, Mrs. Pftula, Falla Church, Va., 
robin. 

Smith, Ronald E., water sanke, 

Souder, VlrgH B„ Deyrwood, Md„ 5 
copperheads. 

Spears, Mrs. loiria, Takonja Fork. MA, 
10 Fekln ducks. 

Splrlet* Gilbert. Tatkouia Fork, Md., 
Bparrow hawk. 

Staight. DavSdi. Aleiandila, \a,i garter 
snake.. 

Starkey, JU H., Bethetida, Md-, niUeator. 

Steadman, C, R.^ brown capaehiii. 

Storita. Ned. SUvtr SprJtigH Md., cotton- 

tall rabbit. 

atrofip, ^L A,, New Marketp Va., h 
AmcrEcUH nUlgatora, ^riiilphur- 
breaHied towan, *2 red, hide, and 
yellow macaws, •IT allLgatora, *-1 
boa eoui^trlctors, •anacoDda, ^10 
pilot blnck sEiakM. *10 water muc- 
easina, *tlaiher roitlesnake^ *2 
eastern tUonioad-backed rattle- 
siuikest ■copperhead, •yellow hull 
snaky, ^indigo (maky, *2 yellow 
chicken smikes^ ■milk snake. *2 
water snakes, •phie snake, •king 
Buake. 

StrouPr H. Coilese rark, Aid., Pokln 
duck* 

^tuhbsp Me, Betheads, Md., 2 Pckiii 
duckit, 

Tneketu J* Ander^ion, green tree frog. 

TsnsJeyi DorlSp TskomA Park, Md* ap^ 
tacled caiman, 

Taylor* Mrn, SL C., FhUb Cbyrch. Va.. 
^ alligutor. 

Taylor, Robert, 2 Fekln ducks. 

Tcaplf, Roi-. ‘10 1*1^1 fr''SW. , „ „ , ^ 

Tlmniaa. Mrs., Itlvyrdalep Mit^, 2 Pcrdn 
ducks. 

Thome#, H. B.. Jf., Snnaj Sprint, Md.. 

2 auiirpow hewItH. 

Thouans, Mrs. WlUinm R.. SUrer Spring. 
MiL, dumMtle rabbit. 

Tbotupeob, Lot»!d L., ArllnBtua. Ya„ 2 
copperteatla, tn>x nirllo, 

Tbumtou, Abl^afl. Pekin Juii. 
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Trdniwoll, lira, C, K,. Cbtit-jf Chajfc, 

Trlmblep JAmea 1^, Pt^kin iluck, 

Trlpiot^ Wim4m S., irJlngtt^iip Va,p £ 
liSn-ScoT-y ductif^ 

TroobDlck, Jlurk^, Va,^ pilot blQtk 

sneke, 

Trolt, Pr&d P,p PckSn duck^ 

TiiVlfoi-iJ, JiJrsF. Nan D., 4 i;riiaa parn-^ 
keot^p G eanurif>?Er 

Tylti, li D., Jr., AlexaELCIrIrit Vn., 2 
hntrcd owIb. 

Uni 1^:1 mm Ftsb and Wildlife Scrir- 
lev: tVom Biaikwiiier Natlona] 
WEIdllfi? CaioUHd&e, ^td., 

1 rviJ-lseiiaeil duel:, :J rlntf-ntckvtl 

ducts, Lald^i>at« dnct, 2 pmmtl 
iluekrip 2 blue^win^^d tVsi!, ^Twa- 
wlBped ttok 2 black ducka, 2 bluv 
£ee§e. Frotu BlueiKiInt^ la- 

land, K. ¥., dsnllntU, 2 Indigo bunt- 
InifSr Frt\m Newbuiyport, Mstsa.p 
KQlden-&,vo(| duck. From Orlmitlo, 
Fla., tMild ouglp, From Waalilng- 
leu, D. 0,p throngb IlnlNert O. Hul- 
stpad^ 2 t?h isl 11 ng awa ns. Tk rougli 
Mr. Seth Li>w^ oaprey, 

Uraiiakyp Mm. Gurim, v^rllngtoti, Vn., 
apoetacletl ralijinii. 

Vjilonv Pjilri^rlu T„ w hite mliblt. 

Vancliurn, ^nniuvl AJ., Hjwiri'ow hawk. 

Van Ei:klLiirdt. Airs. Cren- W., T^ood- 
Crjct. 

Vnaqnea. Alliorto, Arllniitoii, Va., *go- 
phor FUfttp, 'CftlirorDlft t.-urtpr 
tiQRke, *10 weat«m awifci!, ■{ground 
Itzord, *3 alllp^toT Il^rds, *3 pond 
turtles, 

V^loLb, JsmEe, domestic goose, 

Tolfft, Fred and jSady, ArUugtoiip Tb., 

2 Pekin ducks. 

Voter, CliOrJcs I!,, tree b^ju, *2 fod, 
blue, and yeHow' mqciiWB. 

Wqde, J. 1 l^ Bfthwdn^ Sid.* doruestlc 
rabbit 

Waldropp Rfihert OethcsdOp Sfd., •k]i]c 
8nako. 


Waldpiri, S.* Jr.p Uetlio^n ild., 

•black MUake. 

lip Hiker, II. SIlTer Siiflne, Md ** 
white rabbits, ' * 


Waikff Leftift Wtij-ne. Priclflc BhicJi. 
Callt, i Tcftnaa TatUcsnAkiijt. 


Wnlkup, Joe, Landover, Md„ tanmloln* 
brown eot^rjiion, tpfuy'talJed Iffuana^ 

Ward, Lt. Cbarlea It, Brattavlllo, Mil., 
losfief «caop duck. 

Wftruer, Mrs. SEur;gLB, 3 Pokln ducks. 

WasTJta, l\ PL, AlexaadeTp Vo., Pekin 
duck. 

WatBonp J, Harold, Spectacled cBlman^ 

Weaver, L. E., red fox. 

Wcckarlr, Idftp bamatet. 

West David W., Cbevy Cha.^, Sid,, 
domestic rabbit 

Wliltop li J,* ArllDgtoDp Tfl,p 2 Pekin 
diicks. 

White, mrbard O., Jr., Uyattsvllle, Md.. 
brown king saakv. 

Wietigen, Alblu, Alexandria,^ Vn.p 
*£ikijnk. 

WMkefSon* David R., rabbit 

Wilkins, MrSr Jobn Itp 3 grass para- 
keetfik 

Willurd* Mr.p rabbit 

WIITeyp Doij, ArUngton, Va., bofnod liz¬ 
ard. 

Willlanisou. Robert E,, •blue jay, 

Willingham, Maurice, Alexandria, Va, 
3 borned limrda, 

WlTson, Mrs, E. R„ HyattsvlUep Md., 
I^ekin duck. 

Wilson, Susau, Arllngtoii, Va., Pekin 
dm-k. 

Wilt, J. Bernardp 4 ribhon snakes, gnrtvr 
snake. Indigo snake, 2 PlorldJi water 
snakes, FlorSdn king snake, 3 tucors, 
throw* Robert ^unk. 

Witt BUL Arlington, Ta., black widow 
Apider, Dt'Eay^R snake. 

W:k)e1, CoL Frankp Arlington, Va, 2 
PekJn ducks. 

VVood, Qleun N., Mount Hainler, Md 
borsesboe crab. 


salamander* ^ ‘ 

Xnnten, RUi, 2 rabbitfli 

'''■MS.il!.”,, 

Vokum, Qd^, Pekin duck, 

StottUen, 2 l*eklc 


**"*=■ =*'*■■ 

55uiii9[<!;L, Sir9. Jessn, g., 


domes- 


PUlCttASES 


. number of interesting sp»i„s„, 


lumAlirnsmonkejs (4ifeno,irtr«,n(y„„;.aji) 

pn« .equ,s,t,on of the yrur, »s they „„ .„„„g 1,1 

raEly mte pr,melee of the worW. They „ot eonspieuous eZ^ 
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but are actira and cntertiiining, and giva scientists and others their 
first glimpse of this extremely niro form. 

A flat-tailed otter {Pt^rojutra , tiie first of its kind 

to be exhibited in the Zoo. It was a young of the largo river otter 
of Brazil tlmt is fairly well known in its nati^'e habitat but so far 
as is known Ivas not previously been exhibited in the United States. 

Two wombats had been ordered as a pair, but on arrival one was 
found to be the rare hairy-nosed wombat (ZasiorAtTiTij laUffons)^ 
an even more desirable specimen than the common wombat {Vombaivt 
hirtfuivs) tliat accompanied it^ This is the first hairy-nosed wombat 
exhibited in this Zoo. 

Two lesser pandas {Aihtms /uigons), the first in the collection for 
many years, were received in June. These relatives of the raccoons 
lire uncommon in collections largely because of the difficulty of getting 
them to eat the food that can be provided. One of these has apparently 
adapted itself to conditions in the Zoo and .appears to ba thriving on 
its favorite food, bamlwo leaves and shoots, plus pablum and eggs. 

Four young gibbons {nylobates) constituted one of the most enter¬ 
taining exhibits in the park. All are still in their immature buff- 
colored coat but are gradually acquiring the markings char¬ 
acteristic of tho adults so that definite identification can later be made. 

A fine pair of chcctalis {Acintm^x jifbatwn) were received. These 
large, grawful, long-legged, spotted cats arc the swiftost of ulL four- 
logged animals and are frequently tamed and trained for hunting. 
Their feet are unique among tho-se of cats in that they rc-semblo tho 
feet of dogs in not liaving retractile claws. 

A choice pair of young tayras [Taj/ra haibaro) arc so iielive jn 
their cage that they have greatly intervated the public. These giant 
weasel-like creatures of South America are dark brown with gray 
heads and have a striking cream-coloreil marking on tho throat. 

A pair of giant Indian squirrels {Pahtfa indiea} also provide excel¬ 
lent entertainment by playing in their big wheel and displaying their 
hrilliimt coloration of rich reddidi brown and buff. 

Tlitve young South American tapirs (Tapirm temstrh) were pur¬ 
chased. The nppearnneo of young tapirs in ronlrnst to the adults 
is particularly interesting. The young are longitudinally striped with 
rows of whitisJi spots on a dull brownish-gray biickgnnmd, whereas 
the adults are almost black. 

A young female black rhinoceros {Dkerot htcomis) was bought 
as a possible mate for the male which has been in the Zoo year^ 

A beautiful specimen of Wilsons bird-of-paradisc 
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wtZiOfti) was secured through the kindly interest of W. J. C. Frost, 
of the Zcologitul Society of London. 

Two shipments of Africnn sunbirds collected by John Secigo were 
received. These little feathered jewels, representing three species, 
were the first over exhibited in this Zoo. 

Three specimens of tlie showy Cuban trogon {PrmoidiM iemmirua) 
were obtained. 

A golden eoglo (A^ttfa cArysffefos), which had been captured in 
the Tannespee region, was turned over to the Zoo by die United States 
Fish and Wildlife Service, Golden eagles are rather rare in the 
southeastern United States and so this specimen ia of more than 
ordinury interest. 

Of particular interest in a shipment received from Australia were r 

Two e,vaniplEs of the very rare Ausirallan frilled lizard 
dosauruj! kingii). These are the first ever exhibited in this Zoo. 
They are large lizards and unique in having around the neck a fold 
of skin that can bo extended to project outward from the neck like a 
ruff when the animal is excited. The red coloration in the ruff makes 
a striking display. 

Six bearded lizards f Ampkibalurun iar&aius), so-called because of 
their peculiar habit of distending the loose skin of the throat to form 
what appears to he a heard. 

Tlircp beautiful specimens of the poisonous banded krait {ItungarvA 
/(weffl/tH), relatives of the cobras, were received, 

A specimen of the false cobra {PhryTumdx sulphuTcus)^ not pre¬ 
viously exhibited in this Zoo, was purchased. 

With the grow til of the Washiiigton metropolitan region there has 
been a constant increase In the number of local wild creatures found 
helpless and rescued by kind people, and turned over to the Zoo, Some 
of those that seem to have a fair chance of survival are liberated, and 
some are exchanged for material that is needed for the Zoo. During 
the past year there was a total of 191 such accessions. Also, ducks 
and rabbits given to children at Easter time that have outgrown their 
homes are turned over to the Zoo, This gives unduly large accossion 
and removal lists, but to receive, care for, and place such creatures ap¬ 
pears to be ft proper function of the Zoo, 

9isms akh HATCntN&s 

Conditions under which animals are kept on exhibition are usually 
not favorable for breeding or raising young. However, occasionally 
young are bom or hatched that are of ouUtandijig interest to the pub¬ 
lic, and are val u able as a dditions to the group, or for exchange. 
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Tha following were produced in the Zoo during the fiscal year: 

A baby female giraffe {CritaffA caurnlojiaTdciiis ), the fifth bom here, 
was a choice addltioii to the herdi 

A pygmy hippo {Choeropsii liberiemis)^ the thirteenth for this Zoo, 

A gaur calf {^Sihos ^aurm), the tenth of this species bom in the 
Park, 

A Tulpiiie pbalanger {Trichotuna vulpe^a) was bom to one of 
Llie females in tlie group that were obtained from Sir Edward Hnlls- 
tx’om in h''oTeniber 1951. 

TJio pair of Kinabalu tree shiaws (Tupai mantajia bdventia'i that 
were deijositird with us by Lt. Ool. Robert Traub, gave birth to young 
three times during the year. Unfortunately the mother killed the 
young within a few houi's or a few days. However, by these births 
the gestation iwriud has been deteimined as not mors than 21 days. 
Colonel Traub is much interested in the ability of these animals to 
pi-oduco young in captivity, os it indicates that the food miiture that 
was developed by tlie Assistant Director of the Zoo and which was 
described in tlic Annual Report of the Zoo for 1950 is satisfactory for 
tree shrews ns vveH as other shrews and bats, C-olonel Traub, who 
has been engaged in work conceriijiig certain huiimn diseases, thinks 
it possible that tree shrew's, which are believed by some sioologists to 
be a primitive primate type, might be suitable animals for laboratoiy 
studies of the diseases of man. The ref ore, the successful keeping 
and rearing of ti-ee shiews in captivity might bo of considerable 
importnneei 

The little herd of Chinese water deer {Hydrapatca iV-miis) was 
increased by the birtli of three sets of twins. 'I'heEe amall dear are of 
particidar interest Ix'causa of their habit of living in swampy areas 
in tlieir native haunts and because of the fact that the males lock horns 
but have considerably enlarged canino teeth. 

Another sleiider-tailed cloud tat (^f^hloeojjvya cunning) has been 
horn to augment tlie family group of this very tare Philippine high^ 
altitude relfltivo of the rat, ^ITtis species has more the appearance of 
an opossum than of a rat. 

Another young was born to the group of paces {Cvnunihta jmea). 
These aiie large, conspicuously marked rodents that are always a satis¬ 
factory esliibit, ^ 

Twice during tlie year a pair of African porcupines (Systnaa ga- 
ieata) produced a single young. It was interesting to witness the 
remarkable maneuvers of the patents and the older young one to pro¬ 
tect the newborn, , . » ■ j 

A pair of crested screamers (fTAouMo hatched and raised 

one young. 
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Following is & complete list of the births nnd hatchings i. 




*f4i« 

Ahpei .... 

A pnma^rnpiij Itrvm _ 

. 

ZJdS 

CijrropiJAfruj ntllii^tps mbatui X 

C fl, 3pyEif'J-yfArTi!(^,___,_,___^_ 

Ccm« fand^nsfiJi____ 

Crrput __ 

Choeroptit Ubtricn^it 
Cfmtotpus 

CuTtiVuliM pam .. 

£>aTrui cla?rta.,.^____ 

uuj hurchdtii^ _ 

HreOtiiirA - 

^iiit i^QjiCohr X Ftih palagontcQ- - 

Ftlii^ Ua __ ___ 

Fflit ___ 

(rirvijfa cariLtlaptlTdtiUt ___ 

ilifdrpp^i^9 inrrmU-^ _ 

Ifyitra _ 

f/4Fnq __ 

/>imq ___ 

Ij^i>niite£hu$ TQttiUti^ ___, 

Mephiiit mephitis nigra^^-^ __ 

Mutk^ tvcrsmanni ___ 

Oo^f/rui cirgihianuM^ __ 

Papi& AdJFiffJriirajr. _ _ 

Phiofi?myz ^ 

__ 

TViurfl^rq^tM ttryz _* „ ^ ___ , _ 

rApjCTrr^M 3?t/inirtrti<4 X t/rim 

mtddendorjfl- ___ 

TricAcMtirtrs vulprtvkt^^ __ 

Ttijjai trtupfand: ^ 

Ufttfi /‘Lpm'ifrif|j._«__ . 


Common Num^ 

Arctic fo?c...-.. 4 

AoudacL.__ - 9 

Mexican sptd&r monkey^_ 1 

Gaur-. -- I 

JBritisli Park 1 

iWcflt Highlnnd cattle___ ] 

Green guciioiL X ven-ct giicnan ._ 1 

Elk-..-._ J 

Japanese doer,,___ U 

Pyfjmy L!ppotH»tatmi^^___ ) 

Tvio-tocd ] 

FflCtt_ ^____ _2 

niruwb r&llaw deer___ 4 

\White faUow deer*-___ 4 

Grant'a sebrs__I 

Western porcupine,,,,.__1 

II >■ iJrid pit til*___ 2 

Li^>n__ S 

JScDifal tiger-_,_ 3 

Nubian ^^iratTe__ 1 

Ctiitie,4e water dcer_b 

Africnn porcupino___ 2 

J>lamR_,_,_,_ 2 

Alpaca... ,,__ 1 

x^itky maroDset_ 2 

Pastern skunk,,,,_ 4 

Ferre t,,^_ 5 

Coyrm__ Z 

Virginia deer,,_ 4 

Iiaiiiiidrya>f Ijalmon,_ 1 

8|i*nclcr-taited clouii rat-__ 1 

Itaceoon-.-*^___, 0 

Ulnnd*^___ 1 

tlybridlx-ar-,--_____ 2 

Vnlliinc plmlaugcr,*__ 2 

Kinabalu irffO “ijirew_ 7 

Gri^xly bear___ , i 


A no# pia! yr Ayneftci_____ 

i^qn^a canad?nrf>_ ... 

C^ana ter^tiafa_____ 

IiOru# noMthailumime .. . 

dji>Fichiita hu^^g^tTQid^w -**-*- _, 

jVpcti'cqptur n^cb'cqroij Aiwi^L—,, „ , 
Pqpfl __ 

Strcploptlw ^ranfl uc^^n'ea, _ __ ^ ^ 

TqcREopgpia cajlaaoh'^ .... 

Z^f%aida ajialim.,___ 


BIRDS 

'Mallard duck,,,,,^____ 

. White mallaiYj duck_ 

Canuia goose*-*-,___ 

Crtstcd screamer- 

Silver gull- ____^ 

BengaU rinch_----,.,__^^___,.l 
Bla^-Hcroa'nBil eight heron. 

... 

Hlye-headed riog dove- - _ 

S^ebra finch-^^_ 

VTLIte-wiDged t!ovc--__,^,1,.' 


13 

9 

15 

1 

2 

2 

20 

1 

2 

4? 

2 


n&rriLEi 

Boa mgdrii ---- Tree boa-_--_--, __ is 

Baa Central Ameriean 20 

MAINTENANCE AND IMPROVEMENTS 

Maintcnfince and repair work at the Zoo suffered consiiierahly dur¬ 
ing tlio fiscal year 1953 owing mainly to sliortage of funds for the 
hire of personnel. Being forced to absorb the salary increases, the 
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Zoo had to reduce greatly the use of temporary labor and also had to 
Ion VO vacant positions of personnel concerned with maintenance work. 

The installation of zone heat regulators in the small-mammal and 
i-eptile houses was completed. These provide even and adequate dis¬ 
tribution of heat, so necessary to the health and well-being of the 
animals housed in tlicse buildings^ 

In addition to the daily work of cleaning cages, buildings, and 
grounds and making minor repairs, tlie construction and maintenance 
department is constantly engagetl in making necessary improvements 
for the proper care of the animals and the safety of visitors to the 
Park. The following aro some of the more important projects under¬ 
taken during the year: 

In the bird house, glass was installed in the upper holf of the fronts 
of 34 cages to replace wire that had deteriorated. Nine cages outside 
of the monkey house were extensive]}' repaired and new partitions 
between the cages installed, A 2,000-gallon water tank was installed 
in the basement of the reptile house to supplement the 1,000-gal Ion 
tank, which has never been adequate. Concrete floors were laid in 6 
cages in the ontelope building and in the 3 buildings housing the 
zebras, wild horses, wild ass, and Scotch cattle. Tlie series of cages 
between the reptile liousc and the small-mammal house were given an 
extensive overhauling, and five new cinder-blook shelters for tho ani¬ 
mals were built, replacing tlie old wooden ones no longer usable. 
Small concrete shcltci'S were constructed in the Aiuericim waterfowl 
pond to replace tho decaying wooden ones, TJic slope of the moat 
back of the hears was faced with concrete to prevent erosion and tho 
resultant stoppage of the drain. 

Tlie fight to eradicate poison ivy in tUa Zoo grounds is being con¬ 
tinued. This plant pest has been almost completely cUminated in 
those parts most frequented by the public, and wiitrol measures are 
being extended to more remote sections to keep it from returning to 
areas used by visitors. Otherwise the long-established iiolicy of leav¬ 
ing the woodlands undisturbed is being followed. 

Over a period of years there has been a gradual increase in the 
amount of trimming of trees necessary along the roads, walks, and 
paths, and in the exhibition area. Because of disease or ngc, some of 
the trees are dying and must be cut down. Others ninst be trimmed 
to remove dead or broken limbs which might fall and injure people 
or animals, or damage automobiles or structures. ^ 

Temporary policemen were employed this year to assist the regular 
police during days of heaviest attendance or when the force was short- 
handed. Tills has been a highly satisfactory arrangement and much 
more economical than employing additional full-time policemen 
when tlio permanent personnel now authorized is adequate for a large 
proportion of the time. 
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As in prcvioua jt&rs the Zoo received gifts of various kinds of 
food that could not be sold for human consumption but was suitable 
for animals. Some of ttiis material was turned over to the Zoo at the 
suggestion of District of Columbia food inspectors. This helps con¬ 
siderably to hold purchases to a Tnintmnm, 

Through the office of United States Matshal W. Bruce Matthews^ 
food that had been condemned by the courts was sent to the Zoo for 
tile animals. This consisted of l,b44 pounds of frozen shrimp, 291 
pounds of chickens, 170 pounds of peanut butter, and 570 pounds of 
pecan halvas. 

In a few instances such materials os rice, Hour, and beans unaccept¬ 
able for human use have been purchased at low prices from General 
Services Administration or commmual hmia 
Tlie National Institutes of Health, Navy Medicul Center, and Army 
ATedical Center gnvo the Zoo mice, rats, guinea pigs, rabbits, and 
other animals no longer suitable for their purposes. 

The practice lias been continued of picking up from grocery stores 
in tlie vicinity of the Zoo quantities of discarded green material such 
as beet tops, celery stalks, and the outer leaves of cabbage, cauliflower, 
ond lettuce. This provides an abundance of greens for the animals 
and helps reduce purchase of such foods. 


COOPERATION 


At all times special efforts are made to maintain friendly contacts 
with other Government and State agencies, private concerns and 
individuals, and aciefitiGc workers for mutual assistance. Aa a result 
the Zoo receives much help and advice and many valuable specimens, 
and in turn the Zoo furnishes infornmtion and, whenever possible, 
specimens not needed. 

In 1950 Dr. Willard H. Eyestonc, veterinary pathologist of the 
National Cancer Institute, Bethesda, Md., requested permission to 
examine animals that died at flic Zoo in order to obtain information 
regarding cancer and other diseases affecting human beings. Accmtl- 
ingly arrangements were made to notify Dr. Eyestone of all deaths 
*^imals in the Zoo and give him an opportunity to ]ierform autop¬ 
sies, if he desired. The following two paragraphs are from a brief 
report on tbe results of this work; 


Over 250 aatopsles Ipotc been performed since 19M. Amons tbcm stz cancers 
bave been dtowverod. Tbe most Btrlltiap patboloftfcai ebanse comnmn to auj 
sronp iB foaad In the tbrrold alaad ot carnivores, la which sU eradatlone from 
the eUgbtest proliferative growths to enresdlng earner bare been secb Moat 
deaths are esoBod by infectious agenta, lacludlag bacteria, fungi, anfl the aotiBal 
IMrasUes. Some deaths are the result of dOKoncrattve diseases of old ago 

^ taterostlng bitfhllrtUs covertag the Zoo autopsies was'pre¬ 
sented before the WaahJnirton Society of Pathologists os October S, 1052. Simi¬ 
lar reports are planned for the fntnre, besides the puhllabln^ pf tclenUtle papers 


SECRETARY'S REPOHT tl7 

[n r^^^rch Joaraaia eoDceruLDg the pAtti<p1cglc datm obtulPed Uia e^aiQlUfl^ 
ilGu of Uae aoimala. 

SpcL'idl acknowledgment is due to the United States Dispatch Agent 
in New York City, Howard l^yfCj an officer of the State Dopartmcnti 

who liBs frequently been called upon to clear shlpuieots of aniTnals 
coming from abroad. This he has done, often at great [>ersooal in^ 
convenience, and the animals have been forwarded to Washington 
without the loss of a single specimen. 

NEEDS OF THE ZOO 

Repluccment of antiquated structiirca tliat have long siitoe ceased 
to be suitable for the purposes for which they are used is still t!ie prin¬ 
cipal need of the Zoti. The more urgently needed are: 

A building, to be situated in a central location, to have toilet facili¬ 
ties, a first-aid room, police headquarters, and, incidentally, with 
basement space for a gardener’s headquarters and storage for the 
gardener's supplies and small equipment. The few old, dilapidated 
toilet facilities in the Park have not been adequate for many years 
and are now in such a dcplorabJe state from normal deterioration and 
as a result of vandalism that it is diOicult and undiilv exiwnsive to 
keep them in a sanitary condition. 

A new administration building to replace the IdS-year-old historic 
landmark now in use as an office building hut which is neither suitably 

located nor well adapted for the purpose. 

A building to house antelopes and otlier medium-sized hoofed ani¬ 
mats that require a heated building. 

A fireproof service building for receiving shipments of animals, 
quarantining them, and caring for those in ill healtli or those that 
cannot be placed on exhibition. 

A new ventilating system for the bird house. 

Lesser items of equipment that are needed arc a vacuum pump for 
more efficient and economical operation of the heating system in the 
reptile house y a band saw to replace one that is more thon 40 years old, 
and an air compressor for gen eral use about the Park, 

The enclosures and pools for beavers, otters, seals, and nutrias, in 
the ravine, need to be teconstpucted. Owing to lack of funds for 
upkeep and consequent deterioratJon, this area has become unsightly 
and inadequate for the proper care and exhibition of Uiese animals. 

Experience with the young Indian elephants makes it appear prob- 
ablo that it will be necessary to construct an elephant-proof fence 
around the outdoor yard now occupied by these elephants 

The job of cleaning up the grounds is a major undertakinjg. Using 
all available manpower, it usually Ukes 5 to 10 days to pick up the 
trash and restore the Park to a fair degree of presentability after 
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Eaator Sunday and ilonday. Because of the shortage of help, clean¬ 
up work has of necessity been nedncefl to a tiiuiiinum, with the result 
Hint Iho Zoo has been criticized by corresiioiitlents and the press for 
the condition of the grounds. Two permanent additional laborers aro 
needed for proper mainteinance, remora 1 of broken or fallen tree 
limbs and other safety hazards, and repair of walks, guard rails, and 
other structures, for the protection of the public. 

In addition, teniporavy munpower is needed to supplement the regu¬ 
lar personnel at curtain times of the year. Thes=e periods are during 
the sunitiier, wlien vegetation is growing vigorously and inllsL be kept 
under tionlrul, and when the gi'eatest numljer of visitors are coming 
to the I’ark witii :t corresponding increase in tiush left on the grounds^ 
and in the fall and early winter, when leaf nuuovul is necessary to keep 
the fire hazard at a minimum and prevent leaves f 1*0111 clogging drains. 
Also, additional help is needed during the summer, when certain con¬ 
struction and repair work can be carried on more advantageou,sly than 
at other times. 

By employing men temporarily when actually needed to handle tlic 
peak workloads, work can be performed satisfactorily at considerably 
less cost than by incieasing the peiinanent persuilnel. For several 
years tliis was done but the jiructice had to be abaiuloncd during the 
past year as available funds hud to be used to abafub the salary in¬ 
creases authorized by Congress, to pay for accumuluted annual leave 
of retiring employees, and contribute to Federal social security for 
indefinite employees. For employ merit of temporary help an addi¬ 
tional appropriation of $9,000 is needed, to be allotted as follows: 

M^!h4tiLeal dji^puftUluzlU.— ___|r»,0DD 

Groonds deparlm^at-..._________3,000 

PoUce dejMirtiDGnl^^____________ ] 

Also, $1,000 is needed for the Zoo’s contribution to tlie cost of social 
Becurityforemployeesnotundercivil service- 

There is need for a veterinarian to assist the animal department in 
selecting suitable foods, presenting foods to the animals in a satisfac¬ 
tory mannor, practicing prevent ive medicine, and performing autopsies 
to determine causes of death. 

The steadily increasing popularity of the Zoo, as a source of both 
entertainment and education, has developed such a volume of rei|uests 
for information that tlicre is now n«d for an additional scientist to 
sliare the load of answering queries and to assist in other administra¬ 
tive work so that the Director and Assistant Diiretor can devote more 
time to general supervision of the Zoo. 

To comply with the requirements of keeping property and inventory 
records, in accordance with the program laid down bv the General 
Services Administration, by authority of Federal Property and Ad- 
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minifitrAtiTe S«rriecs Act of 1949 (Public I^w 152, Slst Congre^, 
approved June 30, 1949) Genei'&l Eeguktion lOO of tlie General Ac¬ 
counting Ollice, nnd Budget-Trswisury Eeguktion No. 1, there is need 
for three additional clerks. 


\ 1 SIT 0 RS 

The estimated Dumber of visitors to the Zoo was 3,231i450, trhich 
was 63,than for the year 1952, a decrease due mainly to several 
rainy or threatening weekends in the spring. 


Eatlm<itv4 number of viattwi f</f jUctil iiear 19S3 
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Groups camo to the Zoo from schools in Mexico, South America, 
Japan, and 30 States, some as far away ns Maine. Ylorida, Kansas, and 
Wisconsin. There was an increase of 30 grouiJS and 3,631 individuals 
in groups over last ye^. 
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About 2 p. m. each day the cars then prked in the Zoo are counted 
and listed according to the State, Territory, or country from which 
they came. This is, of course, not a census of the cars coming to the 
Zoo but is valuable in showing the percentage of attendauM, by 
States, of people in private automobiles. Many of the District of 
Columbia, Maryland, and Virginia cars come to the Zoo to bring 
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guests from other Ststes. The tabulation for the fiscal year 1953 ia as 

P^rettii 

Qhio^ _-_____ l.a 


MattImhI_ ^ 

TSrsliilA---- . . . ■ ■-22.0 

WaihlngtOD« D. C_ 20. 8 

PennijlTuilM.^._ 4 S 

New YorkL_^„___-_-__ B 

Nortli C&rollMU— - 2,2 


New JenaeS'—™— -^-- l-'O 

Weat Tindnla___ —1.4 

MaESAcibim&ttfl.-^____ 1 .1 

FlotlOa,^_1.1 

dalifemlj----- L1 


Tho cars that make up the remaining 12.1 percent came from every 
ona of the remaining States, as well as from Alaska, Canada, Canal 
Zone, Cuba, England, Gcimany, Guam, Hawaii, Honduras, Japan, 
Mexico, the Pliilippincs, Puerto Rico, and the Virgin Islands. 

On the days of small attendance there are cars parked in the Zoo 
from at least 15 States, Territories, the District, and foreign countries. 
On average days there are cars from about 22 States, Territories, the 
District, and foreign countries; and during the periods of greatest 
attendance the cars represent not less than 34 different States, Terri- 
tories:, and countries. 
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In ^Uectlon on Jnnp 30, 1953___ 

Respectfully submitted. 

Dr. Ll^tNARD CAJmiCJIAZLj 

Sccrelart/, Smithsonian Imiitu&iorL 


W. M. Makn, Director. 




































APPENDIX S 


Report on tLe Aetropbysical Observatory 

Snt: I have tie honor to submit the following report on the oper¬ 
ations of the Astrophyaical Observatory for the fiscal year ended 
June 30, 1053. 

The Astrophysical Obsciwatory comprises two divisions; the orig¬ 
inal division of astrophysical research devoted to solar radiation prob¬ 
lems, and tlie division of radiation and organiams established in 1&20 
to study the efTects of radiation on organisms. Funds available for 
the Observatory included an allotment of $119,841.10 from “Salaries 
and expenses, Smitlisonian Institution, 1953,'’ and $2,500 from private 
funds of the Institution. At the end of the fiscal year all equipment 
and buildings were in satisfactory condition. 

DIVISION OF astrophysical RESEARCH 

Two high-oltitude observing stations, on Monteanma, Chile, and 
Table Mountain, Calif., have continued in operation, Tiie goal of 
the two stations is to obtain complete solar-constant observations by 
the long or short metJiod, or both, on each day presenting a sky suffi¬ 
ciently clear and uniform for satisfactor}' results, 

The principal and most time-consuming event of the year was the 
preparation of volume 7 of the Annals of the AstrO'phjsical Observa¬ 
tory. Tlie completed manuscript, covering the work of the division 
of astrophysical research during the years 1930 tiirough 1052, was 
submitted to the editor on April 29, 1953. The following are the 
main subjects included : 

1. Studies of the characteristics of the silver-disk pyrheliometer. 

2. Recent tests of the Smithsooian standard water-flow pyrheli- 

ometer. 

3. Ultraviolet and infrared corrections to the solar constant, 

4. The scale of tlie solar-constant record. 

6, Instrumental developments. 

6. Summaries of total sun and sky radiation, and the relative 
energy in ultraviolet, visible, and infrared regions, as meas¬ 
ured at Camp Lee, Va., Miami, Fla., and Montezuma, Chile. 

T. Description of tlie method of Dr. Oliver R, Wuif, of the United 
States Weather Bureau, for determining the amount of ozone 
above Table Mountain, Calif., from regular solar-constant 
holographs. 

191 
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8, Summary of 13 years of solar-constant detemmiations. This, 
added to 17 years published in I’olume 6 of tha Annals, forms 
as nearly as possible n homogeneous record covering 30 years, 
based upon tho scale of the original Mount Wilson vrork, 
iTori in TrajAia^^on,*—William II. Hoover, chief of the division, 
in April 1053 completed a study of the silver-disk pyrheliometer 
under carefully controlled conditions of temperature, timing, shutter 
operation, end source of energy. Tills important vrork, together with 
a report of new cilibrattona against the standard water-flow pyrheli- 
omctcr which Mr, Hoover and Mr. Froiland made in Septcml^r 1052 
on Table Mountain, is described in a paper to be published in the 
Smithsonian Miscellaneous Collections. 

Prclimmary to certain laboratory tests of new equipment, tlie ob¬ 
servatory siderostat was completely overhanled by Mr. Talbert and 
Mr. Harrison. This excellent instrument, built by Grubb of Dublin 
over CO yeare ago, is now fitted with a synchronous motor instead of 
clock drive, new bearings have been installed, and the instrument 
carefully ad j usted. Anewsliding house of al u niin urnprotectsitfrom 
the weather. Inside the laboratory a light-tight housing has been 
bu i It a rou ndthespectrometerto reduce stray light, 

Ijast year’s report referred to cooperative work with the United 
States We.ither Bureau in an cfTort to improve the method of cali¬ 
brating the Eppley pyriicliometers in use by the Bureau. This co¬ 
operation has continued and tlio results will shortly be published un¬ 
der the auspices of the Weather Bureau. 

The Smithsonian standard scale of radiation, established in 1013 
and widely adopted, has been further disseminated during the year 
by the sale, at cost, of two silver-disk pyrheliometcrs, built and cali¬ 
brated at the Institution, as follows: 

a.l.(a totlie ObserVHtOTf, lodla Meteorologfcal Departnieat, New Delist, 
led Lb. 

R. 1.0£ tu tbe Ualvcraltr of Wtscendta, Sladleoa, Wia. 

All the galley proof of the Ifinth Revised Edition of the Smith¬ 
sonian Physical Tables has been received from the printer. 

An important paper by Dr. C. G. Abbot, research associate, sum¬ 
marizing all his findirigs concerning the effect of sokr-radiution 
changes upon weather, was in press at the close of the year. 

Andrew Kramer, instrument maker of the Observatory for nearly 
61 years, retired on June 30, at the ago of 84, His record is unique. 
Xot only was his work outstanding, but his kindliness and cooporative 
spirit endeared him to many Smithsonian employees. 

Work in tha fe?d.—At Monteaiuma, Chile, the scries of tape oi- 
posures mado under contrset wUh the Office of the Quartermaster 
General waa continued during the year. Daily measurements are 
made of the total sun and sky radiation as received upon a horkontnl 
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suf^ACG and fls recflivftd upon thd ciposed tapes ^’hicii firs niountsd fit 
an angle of 45“ facing north. After a predetermined quantity of 
solar radiation has fallen upon the tapes they are returned to the 
Philadelphia Quartermaster Depot for a study of the awonnt of 
terioration of the textiles due to humidity and to the amount of radi¬ 
ation received. 

Seismogrfiphic records have been msintfiined for sumo years at 
Moutezuma for the United States Coast and Geodetic Survoy. The 
Surrey recently sent to Alontezums a new modern seismomctfiTj v^ith 
ficcessories} which is now being installed. It is expected that greatly 
improved earthquake records will result. 

At Table Mountaiti, Calif., Hoover and Froiland obtained a very 
complete series of compai'isoiis hot ween the Smitliaonian double-tube, 
water-flow^ standard pyrhcliomefer and substandard silver-dialt 
pyrheliomcter S. I. These comparisons roi^irm the results of throe 
previous determinations nmde at Mount Wilson in the yours 1032, 
1034, and 1947. This confirmation of the perminience of the constants 
of tlie iufitrutnents is very gratifying since the 1952 comparisons are 
entirely independent, being niude at a different station and by diiTerent 
obsfirvcrSvi 

Tire filter form of pyranometer, mentioned in last years report os 
sent to Table Mountain for testing, proved to have a troublesome drift 
under field conditions. It was returned to M'lishington for altera¬ 
tions. At the close of the year a now series of tests was in progress at 
Table Mountain. 

The instrument installed last year by Mr. Hoover to measure the 
optical quality of the skj- continues to serve as an independent meauB 
for judging the steadiiioaa of the sky during observations. It bits now 
been altertid to register through a Beckman photopeti recorder, tlvua 
eliminating the process of daily removing and developing a photo¬ 
graph ic record, , . . 

Owing to a temporary shortage of personnel, progress m the ozone 

studies referred to in last years report was somewhat delayed. This 
project is being resumed as rapidly as posaiblov 


division of radiation AM) ORG.AMSMS 
(Eeport prepared liy Dr. It. a Withsow, chief of tho dJTblcaV 

Tim roMarch of the Division has been concerned chiefly with in¬ 
vestigations of the physiological and biochemical prowsses by winch 
liirht regulates plant growth and tho lucchawsms of the action of the 
Buxin-tvpe growth hormones. While most of the sunlight absorbed 
bv plants is used in the production of food miitorials through the 
p'roc^ of photosynthesis, a small part of the light energy le ra.pured 
for the production of chlorophyll and in the initiation of photochemi- 
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cal t^ctiotis which control the derelopinetit of the varioiis organs of 
the plant. In the absence of light and in the presesnee of adequate 
food rcserFEs, higlicr plants fail to develop normal leaves and stemSj 
and in the dicotyledonous plants the hook that forma in die stem 
of the germinating seed never completely disappears. 

Dr. W, H, Klein and V, Elstad have continued investigations of the 
effect of light intensity and various growth regulatory chemicals on 
the opening of the hypocotyl hook in Black Valentina* bean. A new 
Set of subirrigftted growth chambera has been constructed which 
yield plant material of very great uniformity. By the use of a special 
green fluorescent safe light employing a filter transmitting light be- 
tween ^SO and 010 millimicrons, it is possible to rcjnove the hooks 
from the plants and make measurements on them without producing 
any detectable light effect. The hook sections are placed in petri 
dishes containing a small amount of water and exposed to various 
light and chemical treatments. A 24-honr exposure to very weak red 
light in the region of 050 millimicrons at an intensity of 0.01 micro¬ 
watt per square centimeter produces a 45'“ oi^ening in a 24-hour period; 
in the dark there is no significant opening of the Iiook in this period. 
Tlie rate of opening of the hook is proportional to the logarithm of 
the light intensity. It appears that this organ is a very useful tool 
for the bioassay of photochemically synthesiKed growth factors. 

Tlie auiin ^oup of hormones such as indoleacetic acid opposes the 
effect of the light. The effect is proportional to the logarithm of the 
concentration of the auiiii over a very wide range and the test appeara 
to have a sensitivity nearly equal to the classical Avena test, but is 
a much simpler one to execute. 

Thus far no pigment system has been eitracted from plants whose 
absorption spectrum can account for the regulatory effect of the longer 
wavelengths in the visible spectrum. In order to obtam information 
as to the absorption spectrum of the pigment system, work has been 
started by Dr. Withrow, Dr. Klein, and Sir. Elatad on daterrainin<>' 
the effectivenesa spectrum of the stem-hook response and the synthesis 
of anthocyatiin in bean stems. A system of 10 interference filter mono¬ 
chromator units has been constructed, each of which emplovs two 
mterference filters in tandem for isokttng a narrow band of wave¬ 
lengths about 20 millimicrons wide. Each monochromator unit has 
a sepamte source and cabinet and the whole system is in a room 
maintained at constant humidity and temperature 

Dr. W. D. Bonner and L. Price have initiated a systematic bio¬ 
chemical study of various frartions from dark-grown and far-red- 
uradiat^ bean seedlings with the objective of finding those 
biochemicd systc^ that are associated with the light-initiated re- 
^nsca. E^imations of the activities of various enzyme systems have 
shown no significant differences between the dark- and the light- 
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tr^ted seedlings* The systems that have been studied are the ascorbic 
acid and polj-plienol oxidases mvolving the eoppet proteins; catalase 
and peroxidase involving the iron proteina; and various components 
of the cytochrome enzyme systems* 

Research by Dr. Alice P* Withrow on the effect of plant growth 
regulators on salt exchange of plants has indicated that high saltelow 
carbohydrate plants lose salt moi^ rapidly when treated with ammo¬ 
nium 2,4-dichlorophenoxyacetttte and that low salt-high carbohydrate 
plants absorb salts less rapidly under the influence of this growth 
regulator as compnirod with untreated plants. 

Studies ImvG been initiated on the effect of plant-growth regnlatora 
on the respiratory processes in mitochondrial preparations of bean 
seedlings and rat livers* 

The following research papers by members of the staff have been 
published during tJie past year: 

Wlibrow, B. B,, Klein* W. R. Price. L. find Elatad* V. lutlucnoe of risible and 
near Infrared radiant energy Of» organ development and plgim^nt ayntheslB in 
beat! and corn. Plant PbjBlul., vol, pp. l-14i ll>5a. 

Withrow, R, B,, nod Pfl«* li- Fllterft for the Isolation of narrow regions in 
the vlalhle and noar-ristble Bpectrum. Plant Phyalol-p toL 2Sp pp. 305-114, 
JOGS. 

Withrow, R, B., and Elatad. T, Water-cooled lamp F|EtetBa with reflnilnff 
aQueoua llltera. Plant Phyalol., vol. 2^ pp- S34^-^lSa, 1SG3- 
Withrow, R B,. find Withrow, Alice P. A linear recording nc cODdnctatiee 
bridge for measuring saU eschange in plants* PhysloL Plantfirun). tqL Oi 
pp, lit -I GOi 1653^ 

Respectfully submitted- 

L. B. Alorich, Directar. 

Dr. Leonard Carsiioiiazl, 

SccretaTy^ Smiffisonim Imtitniion. 
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KcpoTt on the Katioual Air Museum 

Sini I bnve the honor to submit the following report- on the actrei- 
ties of the National Air Museum for the fiscal year eutlGd june SO. 
1 & 53 : 

GENERAL STATEMENT OF CONDITIONS 


Tlie care of the stored nmterlal in the national aeronautical collec¬ 
tion continues to bo the principal concern of the staff. Aircraft and 
con^ifoncnts that are awaiting provisum of an adequate building for 
the National Air Museuia comprise more than two-thirds of the total 
collection, and although there are severe! renowned aircraft among the 
35 eshihited in the Smithsonian huildings In Washington^ there are a 
number that are regarded with near-equal eslcem and are of great value 
in depicting aeronautical progress among the 74 being preserved at 
Park Hidgn, TIL, and those others being retained for the Mii«!P: TiTn at 
naval bases and in scattered places. 

As stated in lust yeara report, the Air Museum had been ordered 
to Tocato the storage facility at the Air Force Base at Park Bidgo. 
Tlierefore, at the beginning of the fiscal year, efforts were made to 
establish near Washitigton a storage base for the material to be moved. 
The urgency of this move was somewhat relaxed as the result of an 
insiiection of the storage area by an official of the Budget Bureau who 
was fio impressed by the efforts of the Musemn personnel to preserve 
Its material and at tlie same time comply with the requirements of 
the /Vir Force that be directed that more consideration bo given the 
ne«U of the Museum. Tlie Air Force finally agreed that the Mureura 
could t^porarily remain on tJie hasp. However, this does not solve 
l>roblein because the space assigned to the 5111 .- 5011111 -^^ 0,000 square 
feet in Building T-6—is inadequate, and most of the aircraft will still 
have to remain outdoors. A storage base was started at Suitland 
Md. about a mile beyond the District of Columbia line, but lack of 
funds to complete the project stiU Icsaves the iluseum with inadequate 
storage space. ^ 

In i^ite of these difficulties progress has been made at Park Ridee 
m earing for the rtored material there, and the facility at Suitland 
has been developed sufficiently to take care of 2(1 loads of material 

brought m from Park Ridg^ Details of these operations are given 
in later portions of tlm rt|>ort, ^ 
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Although every effort has been njade to keep up tJie other fimetions 
of the iAItisoum at the Washington office^ the maintenance of esliibits^ 
public servicefii research^ and pleuning have reluctantly been given 
less attention owing to rednetion in personnel and enforced priority of 
other projects. Normally the staff includes an administrative headj 
u curator, and two aasoeiato curators. With the retiieuiont last year 
of tlio fornior hi>ad of the Museum and the addition of his adminis- 
Lrativa dudes to those of Uic curator, plus the continued absence on 
naval duty of one of the two associates^ therts are now only two persona 
to do the work previously assigned to four. 

Because the Fiftieth Anniversary of Powered Flight is being cele¬ 
brated during the calendar year isi53j the National AJr Lfuseum has 
experienced a vei^ busy period, with many reguests to assist the 
national anniversary committee. State orgauizutioTiat iudustrial units, 
nirliues, aeronautical groups, and others who have joined to nntrk the 
progress of a half century of human flight* This concentration of 
interest in past accomplishments since the marvelous flight by the 
Wright Brothers in 1903 has brought due i^^ognition to tho National 
Air Jfusoum as the authoritative source of records of the past. The 
stitff has frequently been called upon to furnish data on historic air¬ 
craft^ biographies of noted airmen and engineeraj pliotographg and 
descriptions of aoronautieal events, drawings of airplanes, and other 
material. Authors have come to the Musemn to consult the stuff 
and tc essmiiioi the library and reference files; teachers have requested 
assistance in planning courses; students have sought help in meeting 
ai^ignments; and compilers of textbooks and pictorials have found 
much needed data. As opportunity permitted, the staff worked on 
the Museum's own feature exhibit that is to further honor the Wright 
Brothers and mark the anniversary. This will be put on dist>Iay due- 
ing December 1053 and will emphasize the fact that tlio MVight 
Brothers not only invented the aeroplane but also developed it to a 
practical form and i n addition t augh t otlierg to fly. 

As part of it3 function in distributing aeronautical knowledge, the 
Museum isi^ned a number of texts on airmen and aircraft for free dis¬ 
tribution to cor respondents, students, and others, and as the fiscal year 
closed the ninth edition of the *^Handbook of tho National Aeronau¬ 
tical Collectionfl” was being prepared, 

ADVISORY BOARD 

Although there were no formal meetings of tbe Advisory Board 
during the fiscal year, the Board membcirs gave generously of their 
time to advance the projects of the Museum* Informal conferences 
were held at which the problems of the iluseum were discussed, con¬ 
structive suggest!oils made, and piogressive action planned. Dr* 
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LeoDflTd Carmichael, present Secrcta^^ of the Smithsonian, guoceeded 
former Secretary Alexander Wetmore on the Advisory Board upon 
the latter^a retirement December 31,1953» 

STEPHENSON BEQUEST 

The bcqueet of George H. Stephenson, of Philadelphia, provides 
for a sculptured figure of Gen. William Mitchell, es a gift to the 
^'ational Air Museum. .:lrrangements for procurement of the 
statue have been in charge of the Director of the Smithsoniann Na¬ 
tional Collection of Fine Arts and officials of the National Gallery 
of Art and the Fine Arts Commission, During the year a number 
of prominent sculptors 'vrere considered for this undertaking. 

SPECtAL EVENTS AND DISPLAYS 

Throughout the year the National Air Museum participated in 
many special events and exhibits and arranged several special dis¬ 
plays: 

Three occasions commemorative of the beginning of the airmail 
service—^the forerunner of commercial aviation—are noteworthy. 
On August 12,1052, the 34th anniversary of the date the Post Office 
Department took over operation of the uiimuil, All American Air¬ 
ways (now Allegheny Airlines) presented to the Air Museum a scale 
model of the Stinson SR-lD airplane used fay that airline for airmail 
pickup service from 193& to 1^9. This took place at a luncheon 
given by tliat airline to several officials of the Post Office Departjnent, 
the Smithsonian Iirstitution, tlie Air liluseum, and about 50 persona 
of prominence in aeronautica. Whereas August 12, 1918, was the 
date when tlie Post Office began operations with its own pilots and 
planes and assisting personnel, airmail service on a penunnently 
scheduled basis had been inaugurated on May 15,1918, by tile Signal 
Corps Aviation Section as a military experiment. The anniversary 
of that date in 1953 was observed by the Aero Club of Washington, 
The head curator of the Air Museum, who had been present at the 
original occasion, pointed out to members of the Club the location 
from which the first mail planes took off; he also composed the text 
of a marker, which was tamed over to the National Park and Plan¬ 
ning Commission, to commemorate that event and mark the location. 
On May 24, 1953, the Indiana State Society gave a luncheon at the 
National Airport in honor of Robert Shank, who was oae of the 
original four pilots hired by tlie Post Office when that Department 
took over the ainnail service from the militaiy. Three weeks earlier 
Governor George X. Craig of Indiana, Representativee Charles A. 
Hal leek and Cliarles tl. Brownson, and E. C. Gaertner, a member of 
the Society, had visited Uie Museum in order to see the airmail exhibit 
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and better acquaint themselTee with the personal story of Bobert 
Shank. They were shown the Museum's Curtiss JN-l airplane, 
similar to one in which the early airmail was Hown, and models of 
other tyi)e$ down by Shank and his fellow mail pilots. Upon request, 
sereral of these models were shown at the Society's luncheon, together 
with a series of photographs, token in 1918, of airmail erents. The 
head curator of the Air Museum described these models und photo¬ 
graphs and spoke from personal recollections of early airmail service. 

Another noted pilot, Bosooe Turner, was honored August 14, 1952, 
when he was presented with the Distinguished Flying Cross. The Air 
Museum assisted with an exhibit in the Pentagon Building of aircraft 
models representing types flown by Turner. 

At the annual banquet of the Aero Club of Washington on Decem¬ 
ber 17, to marU the anniversary of the Wright Brothers’ first flight, 
the Museum provided a Wright engine of 25 horsepower to serve as 
a contrast to a modern jet engine of about 5,000 pounds thrust. At 
this banquet the Museum also helped with preliminory arrangements 
for tlie presentation of the Robert J. Collier Trophy, symbolic of out¬ 
standing achievement, to John Stack, engineer of the Kational Ad¬ 
visory Committee for Aeronautics. 

At tlie meeting of the Board of Regents of the Smithsonian Insti¬ 
tution on January 16, 1958, the Air Museum exhibited the rocket en¬ 
gine popularly known as Black Betsy, Tliis is the prototype of those 
that powered the first manned supersonic flight and established cur¬ 
rant records for altitude and speed. 

During February, in conjunction with the fTationnl Collection of 
Fine Arts, an exhibition of watercolors by Lt. Col. H, II. Sims of the 
Air Force was shown. These had been painted during visits to vari¬ 
ous interesting parts of the world, in connection with lus assigned 
duties. At the end of ilarch a special exhibit was held in the D, C. 
National Guard Armory illustrating the many uses of magnesium. 
One of the first aircraft to employ tliis remarkably light metal was 
the Northrop Black BxilUty XP-56, made for the Air Force in 1943, 
and now in the Air Museum collection. It was among those stored at 
Park Ridge but was brought to Washington for this showing and then 
placed in storage at Snitland. During April, by oourte^ of the West- 
inghouse Electric Corporation and tho Navy Bureau of Aeronautics, 
a cutaway operating example of the J^34 jet engine was shown in 
the Aircraft Building. This type powers the Navy’s Douglas F8D 
Skyknight and the McDonnell F^H Banshee^ used in Korea. 

The Museum participated in or assisted with several television pro¬ 
grams during the year. 

SURVEY 

In determining the whereabouts and suitability of material re¬ 
quired for the national collection, cither as evidence of current prog- 
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r«ss or to fill in liistorica] and technical gaps, most of tho inquiries 
and negotiations can be conducted by mail, but in many cases persona! 
visits by members of t!ie staff are desirable to learn the story behind 
the mnterial under consideration and attend to the many details in¬ 
volved in securing it for tlio Museum. Tlie following trips were made 
in this connection. 

JclT S, l;; Uie liead curator, to ttie GIcdel L. Martin AlrenXt Co. at MltliUa 
River, Md„ to Inipcct rnociels of tbo PBM and JRM aircraft. 

AojoiKt Il-IB, by tbo associate oiirator, Robert Strobell, to Wri^bPatteraon 
Air Toree Base, Ba^toa, OliJo, to dctermliie pru^sa being made on mcdelH of 
Wright BtatbcrB' aircraft and csatalRe data oa the aerial torpedo of World 
War I. 

October .T-T, by Mr. Strobell ,to Great Neck. L. L. N, T., aad Wood-Rldge, N, J„ 
to obtala data on guided mlaallca, determine progreas an Ibstrunient esblblt, aud 
eiamlne and lelect pbotograpba of Cartlaa alrcrnfL 

May 4-0, by the bead curator, to Langley Field, Va., to attend an Inapectlob 
of tho laboratory of the National Adnsory ComiaLttee for AeroDautlca and de- 
tonnlDc Ibeavaliability to tbe Miii-cuin of displayed materlaL 

June 5!e-2“, by the aonlor exhibits wo titer, Stanley Potter, to Indlnnnpolta, 
Iiid,. to discuss methoila of dcllTorlag ami dlsajisemhlLog the Boeing 24T-D air* 
plane being coasidered for transfer to the Muacum by the Civil Aeronautics 
Admlnlstratlcn. 

ADDmONS TO THE COLLECTION AND IMPROVEMENT OF EXHIBITS 

New material received this year covers a wide ran«re—from items 
representative of past accomplishments to objects showing recent de¬ 
velopments; TliBse form a permanent record of progress and 
otitstanding achievement. 

Of the full-sized aircraft received, an impressive gift is the Douglas 
DC-S transport airplane presented by Enstem Air Lines through its 
president, Edward V. Eickenbacker, with the helpful assistance of 
Beverly Griflilh. Before World War Jl the DC-3 was used on airlines 
throughout tho world. During that war this type, appropriately 
named tho Sky Train and known as C-47 to the Air Force, K-lD to 
the Navy, to tlm British, was used in every theater of opera¬ 

tions and is still giving the ecijtie reliable passenger service. The air¬ 
plane presented by Eastern Air Lines baa flown 8,517,000 miles, and 
cairied 313,000 passengers. Since its purchase in 1937 and until its 
retirement, it had been in operation on an average of houre per 

TIic ^mralihnr Iff airplane in which a seH^ of remarkable flights 
were made, was presented to the Museum by Pan American Airwavs. 
This is the P-5l Muffany^ made by North American Aviation, Inc 
and powered with a Packard Rolls-Rojee Merlin engine, Trans^ 
continental records were made in it by Paul Mantz in 1946 and 1&47 
and m 1951 Charles Blair dew it nonstop from New York to T>ondon 
at a record speed averaging 446 miles an hour, and made the first solo 
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flight across tho North Pole from Bardttfoss^ Norway, to Fuirbanka, 
Alaska, il,S60 miles in 10^ houra. 

Another important accession was a German Me 1G3, known as 
a rocket interceptor, used by our adrersarics in World W’ar 11. 
The iliiaeum was also fortunate in receiving os a gift from Hiller 
Helicopters the X.Jl-‘44, the originsil devised by Stanley 

Hiller in California in 1344, and one of tho first successful types to 
contrarototidg blades. Tho control stick from a much earlier 
helicopter, the one designed by Dr, George DcBothezat and Ivan 
Jerome and constructed by tlie Engineering DiTision of the Army Air 
Service at iIcCook Field i)i 1922, was presented by ilr, Jerome, to¬ 
gether with photogi'uphs, drawings, and otlier data. 

Many types of aircraft that camiot be represented in tlie Muteimi 
by full-sized esatnples are illustrated by scale models. Two models 
received this year are almost as large os some full-sised planes. Tliese 
wei'o received from tlw Glenn L. Martin Co., one being the (^iiartci- 
sizeJ PBM Naval Mariner patrol plane and the other a quarter-sized 
modfil of the JKM Mara long-range flying boat. The PBM modd 
waa made in lO^T, as a fly able test unit to determine l he characteristics 
and perforniance of the large craft which was then only on the draw¬ 
ing boanlsi it proved to be a very valuable and prophetic utcuns of 
“working out the bugs” at reduced cxpenfic. The JBM model was 
made for testing in dm large-scale wind tminel at the Langley Me¬ 
morial Laboratory of the National Advisory Committee for Aero¬ 
nautics, and through such testing revealed the probable performance 
of the type, again saving the time and cost of determining iliis infor¬ 
mation by full-scale experiments. Another acquisition is tho original 
rest model of the Nortlirop Flying Wing, a skillfully made light¬ 
weight miniature, about 3 feet in span, which was Land-launched and 
glided to test the lift and stability of a tyiJo fi-om which developed the 
targe It-35 and B-iO bombers of our Air Force. It is exhibited in tba 
MiSeum beside photographs of its huge descandonta. One of the 
earliest configurations of the delta design was devised by Michael E. 
Gluharaff of Sikorsky Aucraft in 1939, starting by cxperimente with 
light balsa-wood glider models which demonstrated the utility of the 
dartliko pattern. His tests tho nest year were even more convincing, 
and in 1941 ha designed u pursuit interceptor for the jUr Force of that 
delta-wing shape. That was before the current era of jet power, 
and he planned to use contrarotating pmsher propaliors. Conceatra- 
tiou by Sikorsky Aircraft upon tho Lelicopter program prevented 
continuiition of the experiments with this design at that time, but 
today delta-winged aircraft have been successfully flown in Germany, 
America, and England, and are recognized ^ especially adapted to 
solving the problems encountered at eupecsonic speeds. 

Other scale models of f uU-sized aircraft received this year represent 
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Iho Wright Brothers’ first glider of liJOO, the Gallaudet D-4 of 1918 
—one of the advanced types produced by the Qallaudet Aircraft Cor¬ 
poration for the United States Xavy during the first World War—and 
the McDonnell Phantom FH“1, a current type of Navy fighter em¬ 
ployed in Korea. M. A. Krieger donated an excellent scale model of 
the V-1 German buzz bomb, A fuU-eized specimen of this iveapon, 
wluch caused such destruction in England during World War II, is 
in the Sluseum’s collection, but is not ezbibited for lack of space. The 
Army and ffavj' Club of Washington presented to the Museum an 
automatic pilot from an actual V-1 which fell in the vicinity of the 
United Service Club in London. The Navy has added this year to the 
Museum’s series of small airplane “recognition” models which show 
the characteristics of es-enemy and other foreign aircraft, as wall as 
current United States typesL Ttiese are used in the Navy for training 
purposes, and are of value in the Museum for preserving the record of 
service types. 

Two very famous po^flor units have been added to the Museum’s 
“Engine l|ow” this year: The Pratt and Whitney K-J3e0“35 Wasp 
Major engine, number 1 of the four which powered the United States 
Air Force Boeing B-50 bomber Zw% Lady II when it made the first 
nonstop world flight, taking off from Fort Worth, Tez., Februaiy 26, 
ifiiO; and the famous Bloch Betgy^ a four-tube liquid-propellent rocket 
designed and built in 1040 by Eeaction Motors, Inc. In great contrast 
to the complicated fuel system of these modem engines is a little 
“puddle carburetor” sent in by a friend of the Museum who had found 
it among some relics of pioneer flying. Several propellers were te- 
cflived; also a unique electric generator showing the application of 
the airplane type of propeller to power production. Tliis wind-driven 
generator was develop^ by H. E. Stuart and E. N. Fales in 1922, 
and came into commercial use a year later. 

Mementos of famous flyers provide personal associations which in¬ 
crease interest in the colleetiona. Two exhibits of this nature have been 
added to the group of World War 1 airplanes. One was prepared with 
the cooperation of Capt. Edward V. Rickenbacker and includes 
his uniform, scale models of his Nieuport 28 and Spad 13 airplanes, 
records and photographs of the members of the 94th Squadron which 
he commandefl, and photographs of enemy aircraft which they en¬ 
gaged. Tliis has been placed near the Spad fighter. A panel record- 
mgsome of the accomplishments of Col. Harold H. Hartnoy, who was 
commanding officer of the First Pursuit Group which captured tlie 
German Fokker D-7—now in the Museum—haa been installed near 
that plane. The first world-flight flagplane, Douglas Cruiser Chicago 
now h:^ beaide it, in a case containing a scale model of his Cloadster, a 
portrait sculpture of the aircraft designer, Donald Douglas. This 
was given by the artist, W. F. Engelman, of Florida, who also pre- 


SECSETART'S REPOH'T 


133 


Seated his sculpture of Admiral Richard E. Bjrd, \rMch Has been 
placed with instruments and other material recalling the polar hghts 
of that great explorer. Woodward Burke, famous pilot who teat-flew 
some of the Brewster Naval fighters during World War II, was one 
of the first to develop a pressure-bearing garment for aviators which 
aided in controlling tho abnormal passage of blood during aerial 
maneuvers at extreme speeds. This elementary “fj-suit,” so named 
because It restricts the effects of gravity, has been ^ven to the Museum 
by bis widow. In the memorial exhibit to jVmelia Earhart has been 
placed a small American fiag, a gift frem the family of ea-Mayor 
hfalcolm E. Nichols of Boston, carried by Miss Earhart on her first 
fiigbt across the Atlantic in the Fokker airplane 
The Navy’s I^V Lockheed airplane, TTWftileTit Turtle, which estab- 
lislted the current nonstop distance record, flying from Perth, Aus- 
traliih to Columbus, Ohio, about 11,822 miles in slightly over 55 hours, 
is being held for the Museum by the Department of the Navy until 
space can be provided for its displays in the meanwhile tire ** 1101 ^- 
Goes*It-Board” used on tliat flight has been placed on exliibit. That 
is the naxigator’s sheet on which tho plan of the flight was drawn up, 
and which was consulted by pilot and navigator as the flight pro¬ 
gressed. The Na\'y has also presented parts of two historic wind 
tunnels, recently decommissioned at tho Washington Naval Gun Fac¬ 
tory, In these tunnels scale models of many of tho Navy’s earliest 
and most renowned aircraft were hist tested. Individual listing of 
tho year’s accessions is given in the final pages of this report. 

The two exhibits workers of the Museum, in addition to assisting 
with unloadings and other operations at the Suitland storage 
received and placed much of the material above desenhed and in addi¬ 
tion made improvements in existing displays. The parts of the orig¬ 
inal John J. Montgomery gliders of 1905 and 1911 wore mounted in 
new frames, tliereby improving this exhibit. The Naval Curtiss F9tj—2 
fighter of 1935 was completed by addition of ito over¬ 
head hook-on gear supplied by the Navy Department Bureau of 
Aeronautics. The scale model of tlie U, S. S. which 

had been reconstructed to show tho landing deck on which Eugene 
Ely made the first landing followed by a take-off on January XS, 1911, 
was provided with a more attractive base on which photographs of 
the event are mounted and in wliich a slide projector recounts the 
story of Uio evolution of aircraft carrier operations. The showing 
of scale models of aircraft used in World War II was improved; 
changes and additions were made in tho impressive lineup of air¬ 
craft en^nes in the Aircraft Building, Tlie famous aeronautical 
trophies were placed in larger cases, and material showing the his¬ 
tories of these trophies and their presentations was added, making 
the display more attractive and of greater educational value. 
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STORAGE 

TIiq difScuUies experienced during the year in operating the Park 
Ridge, 111., storage facility and In establishing the one at Suit land, 
Md., have been reviewed in the general statement. In spite of these 
problems, considerable progress was made In the operations at Park 
Ridge. 

iicoause the shipment of the stored material to Washington is the 
final objective of the storage facility, the principal project at Park 
Ridge is the disassembty, preservation, and boxing of aircraft, en* 
gines, and other materials. During the 3'ear D fuU-siised airplanes 
weiD taken apart to their major components, given preservative treat¬ 
ment, and boxed, bringing tlie total of airplanes so prepared to 7^ and 
leaving but 10 presently scheduled for such treatment. Several of 
thessG, however, are large aircraft and will present serious problems in 
disassembly because tliey are foreign types for which little or no 
breakdown data exists, and, having been constructed for immediate 
and nearby combat operations they do not have the disa-ssembly fea¬ 
tures comnron to American aircraft Of the aii-eraft boxes formerly 
built, 17 were repaired and weatherproofed, 100 were sprayed with 
protective material, 4 were provided with new skltls, and all wore 
weighed to obtain data for final shipmenL Li the latter operation, 
the assistance of the State of Illinois Traffic Police, who lent their 
large scales, was particularly appreciated. Of the engines, MO were 
given cleaning and preservative treatment, and boxra were const me ted 
for 8, while all tho engine boxes were checked for ventilation and a 
ntitoher of new lids constructed. In the final weeks of the fiscal year, 
when SO truckloads of boxes containing components were shipped to 
Suitland, all those boxes were examined, repaired, ihoir contents 
given cleaning and preservation treatment where necessaiy, tlia closed 
boxes banded, the material prearranged in load lots, and finally loaded 
on the trucks. In addition thera wore times when the two carpenters 
wore required to construct office space or enclosures and shelves for 
tools, supplies, and equipment, and when the three mechanics had to 
stop their aircraft work in order to repair the crane, forklifts, and 
other handling equipment and vehicles. The guards frequently vol¬ 
unteered a helpful hand, and tho manager. Waiter Midtis to whom 
much credit for the efficient operation at Park Ridge is due, appor¬ 
tioned his time so that he was able to visit the pJant of Airwork Cor¬ 
poration at Millville, X, J., where tlicy kindly explained to him their 
techniques for preserving aircraft, enabling these methods to be added 
to our processing. Mr, Male also visited Wrigbt-Patteraon Field at 
Dayton, where he searched for data on foreign aircraft in order to 
better caro for those in tho Mitseum collection; and, at tlie Naval llaso 
in Mochaniesburg and other places, learned about their methods of 
storing aircraft, and related operations. 
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At Suitland, continumg with the erection of the pre fabricated But¬ 
ler btiildinga, lie renLaining 4 of tlie 6 purchased last year were assem¬ 
bled on concrete bases by lets Noreniber, The 6 builditigs proTide a 
total of 24,000 8<iuere feet and enabled the Musauio to accept cus'tody 
of 3 of the 4 full-sised airplanes received this year and of the 2 large 
Martin mode is j but of very great assistance was the storage of the 20 
loads of components shipped front Park Kidge. This operation saved 
double handling of those 3,000 boxes which, had Suitland been unavail¬ 
able, would have had to be moved again from one building to another 
at Park Bidge, stacked in vitally needed space, and otlierwise cared 
for. As it is, they arc now near their final destination, some have 
been inspected, and a few of the more interesting specimens that can 
be accommodated are being prepared for exhtbitaon. 

Within the Smithsonian buildings in "Wnshington where there have 
bean two rooms devoted to aeronautical storage, the congestion has 
been greatly relieved by transferring material to Suitland; these 
rooms arc being prepared as extensions of the reference-file space, and 
for keeping handling equipment and exhibition supplies. 

ASSISTANCE TO OTHER AGENCIES 

A large portion of the time of the staff is required in answering 
requests for information. During this annivereary year this public 
service has increased greatly in volume and variety, and many projects 
that are part of the general effort to make this an outstiuidiiig year 
in aeronautical progress have been aided by tlio Museum. One under¬ 
taking that will be of great permanent value is the compilation by 
tbe Division of Aeronautics of the Library^ of Congress of two volumes 
intended to be a complete record of the work by the Wright BroUiers. 
The Museum made available its exhibits and tiles to the staff of that 
division. Other departments of the Government have their Anniver- 
sarv projects: the Civil Aeronautics Administration is preparing ex¬ 
hibits featuring famous Uights, the Office of Education is compiling 
lists of aeronautical material for distribution to schools, tlia Navy’s 
Bureau of Aeronautics oasambled several displays showing historic 
and current developments, and the Air Force for Armed Forcea Day 
prepared impressive shows. All these projects iweivod help from 
the if use urn. Some units of the Government in need of assistanca in 
connection with current work were the Department of Justice, wishing 
constnietioQ details on cockpit harnesses, parachute hardwarA and 
engine starters; the Air Force, asking for tlie loan of ex-enemy aircraft 
in Order that the crews who were to examiue the shot-down planes of 
our adversaries in Korea could be indoctrinated in foreign techniques, 
and requesting help in preparing educational and historical displays 
for student airmen. The Navy received descriptions of helicopter 
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developments; the State Department asked for help in preparing 
articles on aeronautical subjects for use in foreign broadcasts and 
papers; and the Weather Bureau wns supplied 'nith photographs of 
fiunous flights for which that Bureau had supplied vital meteorologi' 
cal infonnatioD. The artist Allyn Cox required accurate details of 
the Wright Brothers^ Si's! aeroplane and facts about the ait pioneers 
Langley and Clianute for incorporation in tlie frieze which he is 
completing on the rotunda wall of tire United States Capitol. Saveral 
schools, including the Northrop Aero Institute and the School of 
Aeronautics in Dotiver, re<iuested end received help from this Museum. 
The Institute of Aeronautical Sciences sent its curator to the Kationai 
j\ir Museum to study exhibition procedures and methods of recording 
material; and drawings, photographs, and data on aircraft were ci- 
changerl to mutual advantage with museums in California, France, 
Holland, and England. Slides for lectures were supplied to B. L. 
Whelan of Sikorsky Aircraft recalling early days in aviation, and to 
Capt, Ralph Barnaby, USN Ret., describing the gliders of the Wright 
Brothers. The head curator gave 11 lectures during the year on vari¬ 
ous phases of aeronautics and the work of the National Air Museum, 
speaking to Ecservo units of the Navy and Air Force, airline groups, 
and to the American Society of Civil Engineers at tfaoir national 
meeting in Chicago, September 5. 

improvements in reference ^tATEKIAL 

The documentation of the aeronautical collection is an important 
phEise of muacum work and must be maintained together with the 
preservation of the speciniens. IVithout auch documents na original 
correspondence records, descriptions of teclinical details and perform¬ 
ance, drawings, pliutograplis, and related texts, the labeling of speci¬ 
mens and die furnishing of information about them would be difficult 
and perhaps inaccurate. Widi each accession the Museum endeavors 
to obtain such data as opportunity permits, and seeks to procuie 
books, magazines, catalogs, and other literature pertinent to the 
general history of aeronautics. Frequently otlier persons studying the 
history and development of aircraft and patriotically inteixsted in 
improving the national collections will give or exchange with the 
Muscunj from their collections. Some material has been received 
from bequests. 

From the Air Force, ITO boxes of technical orders were received. 
These cover such subjects ns maintenance of aircraft, instructions for 
disassembly and overhaul, pilot’s operating instructions and other 
operational data, and are a very valuable source of information. These 
documents are being Boreemfd in order to extract data relative to the 
MllKtioiL The General Services Administration, Department of 
Archives, has generously supplied from its files a number of photo- 
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graphs of aircraft, and many aircraft manufacturers have responded 
to requests for photographs of their current and earl ier types. Having 
established a periodical library during the previous fiscal year, the 
Museum has endeavored to maintain tlxese aeronautical publications 
current and to add missing issues. To assist the Museum in filling 
requests for information on current aircraft the magazine Aeto Dig€;^i 
very generously gave 500 reprints of tlieir March 1063 Directory num* 
her ’which featured a complete listing of types now in production^ 
Majp KLmbrotigh Brown of the Air Force, during his recent duty in 
Europe, collected much valuable information for the Museum and as- 
eistod with its incorporation into the files upon his return to this coun¬ 
try. Bell Aircraft supplied material for tlie improvement of the Mu¬ 
seum exhibition of the supersonic X-1 and another local eshibiL The 
Air Force Association assisted in supplying a catalog of the paintings 
by Col. H. H* Sims exhibited during February* The lilusoum is par¬ 
ticularly indebted to Charles Taylor, the medmnic associated with the 
Wright Brotlicrs, who worked on the construction of tlio engine for 
their first airplane and helped to build and repair many of their 
aircraft. From his recollectjons he has been most helpful in answer¬ 
ing questions about tlie engine, construction details of Wright aircraft, 
and events of Uiose wonderful days. 

Ths following lots of reference matcrjal have been ee!i>arately 
acknowledged and entered^ 

Mrs. Qretchac SctiuGid^r Black, Fort XVartb. Tex.: The E^IiJte A. SebnoSUer 
MfiiDQrial Lib ra IT coasJi^tlug of 61“ bcokj, 30 pD^iphleLOr auiS * [Hi tat In jf. 

DjTiaioii of MlUtary notl Nnyal HlstnrjH U. S- Nfitlonnl Moaeuin: A {^eUectfoa 
ct 13 boots from tbe Gen- Joba IVrsliia^ Library* 

Mra M. GllpaCric. i'ort, N. ¥.: Four acropbooka, e. pcater, au tneletiln 
of tile First Aero Sqiia<lron+ pliotd[,Taiiba^ ete.* coUvHrteO by her bod, Guy GU- 
fietric, renowned pioneer tUcr and World War I arlutor. Tliew are Inr^ly 
deecriptlie of the aircraft flowu by him^ and piloting experience*. 

J. C. MacCarleep Sr.* Osteen. FUh? A collect! qo of M pboto^rapliH tflNa by 
hitn at College Park, aid* during 1^11 and 1012, Ebowitjg early aircraft and 
aj^bts. princJpaUy thoao in Wrlglit Brother&' oirplnnes. and by notable nilUtary 
pilots of that eniL 

Josepb Nieto. San Aatenlo, Tei.: Four 3-view sealMlmeiLaloDed drawlnia of 
fnmoua alrcreft. drawn by blmBolL 

North America n Arlatlon, Int, Loa AnooleB. CaUL: A cctleeUon of 38 photo- 
grupbs. en tarred and framed, of liTwsa produced by thla eompnny. 

Jamea J- Sloan, A*^fO Hlatorlcul Society. Van Nnya. Calif.! A ^oOp of H 
S-view aeflle-dlmensloned drawints of aircraft, includlltf several unique types 
of World War 1. 

Stanford University Ltbrarlea, Stanford. CallL; A collect ion of 00 bound 
volumee of avlotlDi] perindlcala. 

RESEARCH 

The quantity of work uitoItcJ in other phases of the Jlusenm pro¬ 
gram limits the amount of time tliat can be devoted to personal re- 
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search by the staff, but as opportunity permitted, several projects 
were advanced. 

AntJcipaiing that the Fiftieth Anniversary of Powered Flig^ht 
would be celebrated during 1953, the Iduseum intensified tlio collect- 
ing of photographs and other material relative to the Wright Broth¬ 
ers, Persons who had taken pictures of the Wrights and their air¬ 
craft and pupils in America were generous in sharing them with the 
hluseum, but it was diiDoult to find photograplis taken when the 
brothers were in Europe. Persistent correspondence by the associate 
curator finally located several helpful sources in England, France, 
Germany, and Holland and, thanks to such cooperation, the Museum's 
collection is now one of the most complete. This material has been 
of great service to many publishers, writers, artists, model makers, 
and others, and selections will form part of the special Wright dis¬ 
play being planned for December of 1953, 

Eliorte were continued throughout tJio year to procure authentic 
documents and drawing about America’s early work in the guided- 
missite field. Kxtensi ve materia I was obtained describing the Dayton- 
Kettering developments during tlm First World War, but little has 
been received about tlieLong Island'Sperry efforts, 

ACCESSIONS 

This year the Xetional Air Museum received 32 aecessious from 28 
sources totali iig 1 12 speci mens. Those from Government departm ents 
am recorded as transfers; otlieta w-ere received as gifts cscept es 
noted. 

Ai# Fobcr„ DcPAjiTMitNT r»r, WaBbta^teu, O. c.: German aiosmerochmlti Vo 163 
recliet Interreptar. used [a World War 11 to oppose operations of Americas 
and EhailBfi bomhora (N, A. V. 763). (TLraiaib I’rnu & Aircraft) 

Tlie I'ratt i Whluiey R—}S£S(K3S Wasp Vnjor aircraft eaplne, Serial No. 
P-OVS, from the B-60-A bomber Luckg Littlv II which made the first nupstop 
fiJjjht arouatl the World, FcbruiLry ItU-VarcIi 2, lOlfi (N, A. AL 763). 

Aar»t$E.TT AiiiM.'Tca, W'aahla^oa, J>. C.: Scale eshlbiUoa model 1:16 of Stlnsoa 
SR-IU aJrplano of tjpo aw'd by the predeceasor cooipoiiy. All American Air¬ 
ways from mo to 1C4!> for airmail tjcrvlce, foaturlo^ a ualiiue p b - k ap^lii- 
fiiE^ht eystCHl (N. A M. TSS>, 

Anar Aita Navt Ccitb, Wa«hlagton, D. C.: Aa automatic pilot from a Gennau 
V-1 flylDg bomb which came down In iho vicinity of the United Serviw ciuh 
London, Eciylaml, world War II t N, A. AI. 757). ’ 

AnonaTiNs, iJaviiii, lAodover, M6,: An airplane pr<]iN;llDr of Mleurta, a coni- 
prcsiicd rcfilaouB material, in mic about lli28 IN, A, V. 782). 
liimaE. Mas. Olivia BE.tDn.iiti. New Hoik., Po.; An aviator's rc.vtrfctive garment 
for malqUiulag prcBSUre on part* of the body to reduce effects of inertia 
during ertremo maneuvers at hicli speeds. Devised by her husband Wood¬ 
ward Borlic, test pETot, who gave his life In 1W5 during derelopmmt of a 
Navy Jet Bghter |N. A. II, 7051. ‘ 

EASTEasf tehto. New York. N. X.t Dougina DC-3 alndano No. 104. con- 
stnicied i03<, and veteran of over 8% million air miles (N, A. V 760) 
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KuBCEVnujqi, Lt, Wir,Lti« M„ U. 3, M. C-, nrattevlUc. Md, r Seale ^blbltlon 
BiodEl 1: Sti of the MeDonnel! FH-1 PAanfcm, a current tjrp* cf Naval Jet- 
powers aSrpInin? (N. A, M. 752, loan>+ 

EtfToUCiiAJS, William F.. iHainl. Fln,S T'^o iwrtTfttt touats. one of Adm. Biohnrd 
E, Byrd. pMot nnd poSar osploirr^ and one of I>onri]d W, Dnu^las, aulad 

ftlrcrafC amJ maDofacluiror (K. A. 7!>5}. 

GAiifJ^ Paui; EnwAbo, Waatingfoa, D, C.: Five kitca, one a reproductSon of that 
na«l by Eenjninln Frfthklln 200 yoafS ago In oiperlmirita with lliihtnlnSr 
fliid four of ChliHise origin In outllnea of a buUorlly, bat, and bird 


(N.A.M.Tei>. ^ 

Haet^et, Mrs. ELuidld. WAflliTnfftoii. D, C.: araterlol asaodaled wllli the mllStoir 
and fleronauUopl aocotPpUsbmentg of her bTiftbetnd, the late Col. Harold 
Hartney. coinuiandor of the First Pursuit Group, World War 1 (N. A, TCTJ. 
ecABiKo, M. Wnablli^on. D. C.r An aircraft propeller. wo<k!cii, rwtNbladed. 

from an Aeromatlnij—40 dytag boat, aboist 1021 (N, A. hi. 7T0), 

Unjuin Hrucnpricna, Palo AltOir CoM.J Tbo XD-44, orleiaftl; HiUvr^tipttT de¬ 
signed and ronstrueted by Stanley HSSler ia l&44t It Hiib two 2-bladod contra- 
rotating rotora A* hi. 

HuEdmxx, ChARLES, CiCTcIoDd, Olilo: Scale eshlhttloa model 1:10 of lli« Wrtgbt 

Brutbers* flfst slldw, 1000 (K. A. M, 7n. fiurchnse). 

BcivDEUist, CiLAiiua, Rnton Rodk^, IjA. : A mlxtog valvo or '“iiudrjle cnTouretu 
DBe<l on an BlrplBiie engine ot tbe period iDOS-lOlO (N, A- M. iSOji 
Tranur, IvA?f, MusenpequA, Ia I„ N. T. : Original control stick from tlic helicopter 
coDsEructod hj' the Ehurlneerlus DItIbIoh of tho U* S. Arrar Air Service, Mt-Coolt 
Field. Dayton. Ohio, 11122, deelgmsd by Dr, George DeBothwnl and Mr. Jerome 


(N. A,M. T6S}. ^ 

KICKEBT, Howabd, Arllngtoiu Va.: An aivortft propeller. woode», a*bladcd, of 
earlT aeflien, iiBed with a low-boreei»wcr engins IN. A. M 772, loan), 

KaiOi^ M. A.. Ddllns, Tei.: Scale esblhltion niodd 1 : 24 ^ transparent mate- 
rial* nhovTlng coastnictlen of a Ornniu V-1 hra* bomb ns used agalnat Eng. 
land. World War 11; with nsaoclated data tN, A, M, TSU, , „ 

MAnTTR OlmS L., CO,, Middle River. Md.: Two qiiarter-sl«d models of Martin 
llrlnVhoatS, one being the OyiOg model with which characteristics of the Na^ 
PBM Jforfdcr were predetermined! the utLer the wlnd-tuunel modcl of the 
Navy JRil Jfurj, Tong-range patrol and cargo plane (N. A- M- "141. 

Moon. BtrttnEBS, I sc,. Wmiam Choftee, President, Chlcnso, Dl.: Two scale «- 
blhltlon models, 1:16, Illustrating the NIeuport 28 and 3pBd W airplanes flown 
In World Wnr I by Cnpt. Edward V. Rickonbaclser (S, A. M. 700, purchase). 
NiVY. DePAKMmrT or. Washington. D. C.: Parts of two wind tunnolo recently 
decommissioned at Ihe Na«l Otm Factory la Woshl^ogton: the earlier was be 
fi foot eouare-tbroat wooden tunnel built In lOH: the other ciroular, of meta . 

was eonairucted about IB joa™ laU'r <N. A. 5*- ■'®)' 

Board" used by pilot and navdgstor of the Navy’s Lockbeed Trecalcnt Tii 
which wtabllahcd tbe world record for nonstop dlstnaw, U,^ luUfS, Octo^ 
1 IMI IN A. M, T77). (Through Reaction Motors. Inc,, Rockawsy. N. J-J 
The orlgtn;i Htack Refry rocket engine which f 

englnos that powered the first manned suporsttnlo flight by the Air Force s 
Boll X-1 and the Navy's Douglas D-Kk-l-U. which has flown blwher and faster 
than any other manosd aircraft (N. A. M, 7M>. A collection of a rcraf 
models, scale 1; 72. of recent and current types: used for training In aircraft 
recognition A. M_ 751), 

Nicboia. MJLiJCauj^ E.. TiiK Fa hilt ot, Boston, Mass.! A sroftll Amerlcaa Am 
carried by AmeUa Eurhart on her fliot filsht across tbe Atlautle Ocean, with 
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Wllmer Stidt^ pilot, Jjm (^rdoD, In the Foldcer seaplaiie 

JtlnQ 17-lS* 102S m. A- M. 762). 

Nobtehop AiiaEAJT, Ino., Bawtborae, Calif.: E^xpcriugeiital glide model of the 
flylJiif wing, need for the original leal of thla conH^rstEon (N. A. H. m>. 
Pas AtaERicAK AiRWAts, New York, N. T,s The ftlrplaae ffjMNNr III In which 
Capt. Chiirlea BJalr mode a traasatlantk record flight and the flrat ooiuiap 
toio flight OTCr the North Pole, 1951 (N. .4.11 T75)* 

RicKEJTiucKca, Capt, Edwakd New Tort, N. T.; The imtfora worn hj him 
hi World War I with reearela end pliotograpJiii of memherB of the 94th Squad' 
ron which he commanded [N. A. M. 750), 

RooniLicKp HAaaY M., Cakland, Calif,: Compressed-alr^I>awered ex^Krlmental 
model nlrplane, IfiOfi (N- A. flJ. 773), 


Short, Roioa Hladison, ContLs Scale exhlbliloo model, 1:18, of the CaUandet 
NarjF Beaplaae^ 1018, an advanced i>u,^her biplane dealgn {N. A, M, TtsA 
purchase). 

StKoaaKT AiacaAJT, Dlrlalon of the United Aircraft Oorp,, Brldgeixnt, Cotm,: 
^alo exhibition mcKlel, 1:16, of the proposed delta-wlngcd fighter designed by 
il. E, Gluhareff In 1041 (N. A, 51 TTO). ^ 

Stua*t» a. B., and FiLES, F. N,, Wiialilninoii, D. a t Origliwl wind-driven electric 

® Pr^iwllor «lcii]ap tn the stt-pituie Upe, developed 
Jointly by the donors In is^ (x. a, il. 784J, 


Respectfully subrnitleJ. 

Paui. E, Gaheeji, Head Utiratop* 

Dr, Lkonahd Carmioiiael, 

SecretSmithamian /nJfMtation^ 
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Report on the Canal Zone Riological Area 

Sih; It gives me plcasiirs to present herewith the annua! report 
of the Cnnal 2!one Biological Area for the tiscaS year ended June 30, 
im 

BUILDINGS AND EQUIPMENT 

The major accompliahment at Burro Colorado Island during the 
year was the installation of two 1&-KVA Diesel-driven generatora. 
This required the construction of a concrete foundation, to which the 
generators Iwd to be anchored, and a well-ventilated building to house 
the units; the instuUation of large instriment panels and insulated 
pipes for overhead distribution; and procurement of necessary acces¬ 
sories for operation. Although the annual operating cost of the 
generators tunounts to about §1,C50, the benefits to be derived from a 
constant flow of current are mestimable; and being able to operate 
the refrigerator, deep freeze, dry cabinets, and dehumidiliers 24 hours 
a day, thereby eliminating spoilage, will result in considerable sav¬ 
ings. Also, an adequate and uninterrupted supply of electricity 
should attract many more investigators who need current at all hours. 

The pit for the rainwater rffiorvoir, west of the new laboratory 
builihng, was completed, and the reinforcing steel and form lumber 
were cat to size. Because of deficient rainfall, there was not enough 
water to inia tiio ixaicivto, and so this project was not finished. 

Shelving was added to the large {origiiial) laboratory building for 
a collection of reptiles and ampliibians, largely from the island, and 
for the extensive collection of Central American fruits, mostly from 
Tanama, obtained by the resident manager during his years of study 
of fruit flies of the genus Ana^trepka, Dr. and Mrs, £, B. Dunn, of 
Haverford College, put most of the reptile and amphibian sj^wcimeiis 
in new jars and relabeled them. 

An electrically heated plant drier was built and has already been 
put to good use by scientists. 

It was necessary to buil d an eitension to tbedock at the Island, and 
also to the covered area for the launches. Both launches required 
minor repairs to the hulls, and the engine of one needed replacement 
of parts. A large, well-built cayuco was obtained, for use with an 
outboard motor, in order to police the island more adequately. 

Tlie trails are in good condition, but some of the markers need to 

b6 replaced. 
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The Fuertea bouse and the bouses at the end of Drayton tmil are in 
excellent condition. The old main, laboratot^ is in good diape^ except 
for minor repairs, and can accommodate ot least 20 scientists a day. 
TJie Chapman house can still be used as a laboratory building, and 
with n minimum of repairs should serve well for 5 years or morSi 
IJie buildings occupied by tlie warden-cerctaker and the cook ore in 
good condition, the one used by the lab«>rers needs some repairs. The 
plywood building at the tower was primarily & teat for termitea and 
resin glues, and can etiU be used ns a shelter. 

MOST URGENT NEEDS 

Most urgently needed is the rainwater reservoir. It h hoped that 
the concrete for this can be poured early in the next fiscal year and 
that funds will b® available to cover it with concrete slabs,' add the 
necessary pipes, and divert the runoff from the aluminum roof into 
the t.ink. Also, a new 2-horBepower electric motor to run the pump 
must l>0 purchased. With this reservoir we should have adequate 
“safe” water to lasttlirough even a dry season, 

Next in importance is the need for electric wiring in the new build- 
nig, water service for tlie lower floor, the installation of aitUcj, tables, 
and shelves, so that at least the two main laboratory rooms (each ac¬ 
commodating four persons) can be made available to scientists' and 
llm instaliatiou of exhaust fans, ahelvre, and other equipment in the 
photographic dark room. Dehumidifiers will have to be purchased* 
these are very necessary' to prevent deterioration and corrosion from 
Iho hjgh numidity. 

With these things accomplished, the libniry, herbarium, end index 
cabinets can bo tmtisferred from the Haskins building to the new 
building, and the kitchens moved to the fireproof Haskins buildinir 
Purchase of an electric water heater for the kitchen, an urnent 
Ims bcon appromL ^ ^ 


SOEKTISTS AND TKElR STUDIES 

The primary purpose of Uie Canal Zone Biological Area is to 
Vide a safe and acce^^ble area for scientific research in tlie lower 
humid tropics m the .Vmenca^t Probably nowhere else in the world 

ful of nnsimiled tropical jungle and health¬ 

ful laboratory surroundings. Hero ccientista find a profusion of 
^an^and animals and are able to carry on a wide variity 

During the 1353 fiscal year, 57 scientists came to the island Tlie 
high cost of transportation prevents many from coming aid elsoTiu 
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muTiy ouiiAils th^ lengih of stay. A liat of the ficason^e in* 

Testigatora, with a brief smnmarj of their interest*, follows t 


AJelli>p Dr. Llbero. U, i. Futile KcoIUi Scr?lw, 
Atlanta, 


Andrew, Dr. WErrett, B^fwinan Oray Setocl of 
MedJolnet WlnfltaE-Sal^[D^ N. O. 

AnaUy* Dr* HEdsoa R.y ColomtSa Unlvoralty, 
New ¥orkp N. T. 

BlDcdelp t^rcntlas, UnlTersltj ot CalEforuIn, 
Berkeley. Catif. 

Bloioburff, Dr, Holfi Sweden fttid Ecuador, 


Betorgf Walterp Sweden, 


Bradleyi JoTin C. Waiertiiry^Conn. 

Bromaeld, Lonla^ Main tax Fiiroi, LueasFH Olilo. 

BuetanEiD, Charie^i, Puerto Rico. 

Burk, Qurduttp Scripra instRutlon ot Oceanoj;- 
raphyn ^ JallEp Calif. 

Ctamterlalri, Mra. Florencor Dee Moines, Iowa, 

Clark, Dr. WEllert EfiSttnan Kodak Besearel] 
liaboraEorjeSr RooheBter+ N. Y, 

Crookehewlt^ nanfl, AmatordDnip Holland, 

Drury, Dr, WilHatOp Hjirmrd Unlveraltjp Cam- 
br[de«p Mjibb, 

DdoUp Dr. oad ^Itr. E. U,y Haverford 
Harerfonl^ Pa* 

Elsenmaan^ Dr, Enj^euC, New York, N* Y, 

Erkkaoup Clarcnre Paraiiiount Pictures, 
Hollywood* Cnllf, 

Geyan, Vanlta tou, imnok. 

Goelet* Dr, Robert, New York ^.ooloitl^dl Soclefy, 
New Yerk*K f * 

Goodate, Dr, Robert li.p Bostoa. Msa?t, 

Gratamp Dr. B, H,, U* S, Soil Conaerratlen Serv- 
Jee, R'aililni^onf D. C, 

Grimsp Dr* Doanid B.^ Cornell Cnlvarsity+ 
Ithaca, N. Y. 

HartmnOf Dr, Frank M,, Ohio State t/olverslty* 
CalDiubuflp Olila 

Hcnn, Mnaram of Nataral niatory, 

Faiia, Frantre. 


PHiiHpal intcreMt or JjKcutol 
trudy 

EnvlroomeatfLl fnclofA 

Member of Elomber^ eJepedl' 
Roa. [Sea Dr. Rolf Blnm- 
berff.) 

Land mDllusks. 

Sox dctennlnnllnD In eeatl- 
pedes, 

Oriontattoa la bats* 

Color photography* alllls, and 
sound rccordlnea; Intcnaivc 
study of tropical wlldltfo, 

^[Dmber of Blomberg expedi¬ 
tion, Dr, Hoif Blotn- 

bery,) 

Molluaks. 

Tropical flora and blrda. 

Bird surrey and babltata, 

Mammaja and hlrda. 

Bird Enrvtfj and nests. 

RotIow of Bi]stman Kodak cx^ 
posmt’a tests j eolor photi^j^- 
ratshy find aomad teeordlni?*. 

Birds. 

Foroat tcpojrrnphy aa iiCTecUnR 
bird life, 

Aicphlbians nod reptiles and 
Teoiranfienjent of ialRod col¬ 
lection^ 

Cantluuullon of loug-niDse 
bird atuddeJi. 

Appraisal of isload for motion 
fllm of ana>' nnta. 

Continue tkm of her pataclni;. 

IllrdSpmnDimals, and flora, 

Blnl studies. 

Wudllfe sad flora. 

Orientation In bats* 

CouliimntEoii of studies on 
adrenats of birds and mnm- 
mnla. 

Fnngl and enrlroniuent. 
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Mr. fimi! Mm TbQiD&g WaablBj^un 

Star, Watflita^oiiH D. C, 

Uiei^UlEid, l?r. :t7Qniiaii Loa Alamos, 

HodKHOD^ Dr. lildTvnrd Banuird CoUe^^, Co- 

Inuatta Ualvwflity, New York* N. Y. 

KeUj, Dr, JuDea, Alaineda, CflIlL 

K*rr, Misa OharloUe, U. S, Embassy, PaDama. 

Koroada, Ji?hD, Mlchlgaii State Colla^ei East 
LaaaKa],^ MJch. 

Loe^erla?,-, WlllJam r,. iiCA Tun-laIbo, Costa 
ft lea. 

Lmidy* WlHUtn K., Aislatant Faymaster^ l^aanma 
CoaaL 

MacLelst, Kcaaetli, Ltlc Maenziae, New York, 
N. T, 

MartlAt Dr. fleor^e Stat« Ualveralty of Iowa, 
Iowa City, Iowa, 

McOintyp Tbomaa, Florida. 

MlLlcTp MelyUie W„ VermUMou, S. Dat. 

MonroB, Dr. and 3ilrs. liutitato ME^el LiUOi 
Tucum^tt, Argeatlna. 

Morrla, Robert C, U. S. Bureau of Eatoiaolo^ 
and Plant Quamatlbe, Golf port. Miss. 

Marie, Dr. Olaoa J., WltderaRsa Society, Mooao 
Wro. 

Nadler, Aaroa If., BrookEyn, N. Y, 

Olason. Dt, A. A.p A<tideniy af Nataml Sciences 
of Phlladelpliln. 

Patsona, Dr, James J., University of California, 
Berkeley^ CaUf. 

Peiry^Op Yl Ataon M,,. U. S, National ^lasetto] 
Waslitfipton, D, C. 

Prescott, Dr. Oeorga W,p Mlchl^n State CoUcik 
R nat LaTmlpf*, MIcIl 

Blcnmer^ David, Malabar Farm, Lneas; OhSOr 

ScatterKood. Dr. LMlie, U. S. Legallon Mfasloo. 

Setxpr. Dr, Henry U, S. National Mnwoia. 
Wa$ti!iif^oa, D. d 

Soper, Dr, Oovcland C., Troploil Re^andi Lali- 
orntory, Eastman Kodak Co.p Panama C^tjv 
PfiTUltna. 


Steward^ Blctiard, Nntloaal Gco^rapbte Sodetyp 
Washln^on, D, C, 

StlrllD!;, Dr. and Sirs. M, W.. SmlUiaoniad instl, 
tntfoQ. 


fVinoijMl interesi or tpcoiol 
9tudif 

To collect data on plants and 
antmals for pre^ relea^e& 
General biolo^, color pbotog- 
raphy^ and sunnd recordings, 
Beliavlor of leaf-cutting nnia. 

Contlnuntlon of bird studies, 
Gb^rvatioDs on birds and 
inammEJA 
Alime. 

Plants and Ecology, 

CoatlnimtLon of studies on 
birds and mnnuoala 
Appraisal of nidiual life In 
rftEn forest of Amerlcaa 
Tfoplcs. 

Fungi 

^loiiipika. 

Blrds^ njarnmnlSt and flora. 
Cbleeptera. 

TermltesL 

Anlnial footprints. 


Intensive collecting and stody 
ofPswEdae. 

Polcontolojpy,, 

Orassea. 

Blfdi, 

Algae, 

Birds and plnuta. 

Trcplcnl dors. 

Mammals. 

Dotcrloratton and csrroslon of 
photographic equipment and 
suppi lc». G aV# techiilcB 1 ad- 
Vice nnd help on Diesel gen¬ 
era tors, 

Photogrnpby, 

General biology and reconnals- 
saace. 
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Swlfr* UoyH Wn U* 3 . Forest S^rirlce* Wdsbln^- 

ton, D. C. 

Weber^ Dr* Jay A., Miami* Fla. 

Weldon, A, L.* State Uniteteity of lowa^ Iowa 

City, lOT^a, 

Wettnoro* Dr. Alexaiaderp Smitbsonlaii Inadtii' 
don* 


iVfrK^fjwi iateroaf or 
atbiiir 

WUdLlfe and Horn. 

MolLoaka, 

Funet 

Birds, and goneral inspeetloD 
of tiie t^tant. 


VIStTORS 


Tiiero were about TOO visitors to the island during the year. Most 
of them came in small groups^ and quite a number staved overuight or 
for a few days. Among those were Eoy Scouts, Girl Scouts, and 
photography clubs; groups from schools in Pauama City, Colon, and 
elsewhere; from colleges, and from the Univoraity of Panama, There 
were abo a number of groups from the Armed Forces, the United 
States Embassy in Panama, many technical and specialized missions, 
and branches of the Point-4 Program, 


DONATIONS 

The resident manager donated to the library a complete series of 
bound volumes of the Journal of Agricultural Eesearch; a series of 
Natural History magazines, complete to date i many miscellaneous pub- 
IJcations; and a quantity of laboratory glassware, chemkalSi and other 
supplies. 

RAINFALL 

In 1053, during the dry season ( January to April) rains of 0.01 inch 
or more fell on 36 days (OS hours), and on 203 day^ (T44) hours during 
the 8 months of the wet season. 

Rainfall was 0.26 inches below the station average for 28 years—an 
excess of 1,00 inches during the dry season and a deficiency of 10.35 
inches during the wet season. Hnrch was the driest month, OAl inch, 
and October the wettest, 16.96 inches. 


TitBUC 1 .—Annual rainfaUr Bnrra Uotorado^ Itlaruf. 0. 


TVXd Sbilg, 

Ytar lnCrt tctttfi 

1025.. ID4 37 . 

192(t. 118,22 113,58 

1027 __ 116,30 114 flS 

1028 ___ 10L S2 HI. 35 

1920,__ 87. 34 lOd 58 

1030. 76,67 101.51 

103t.. 123. 30 104. 6B 

1932—. 113.52 106.76 

J933_ 10 L 73 105. 32 

1034 . 122. 42 107. 04 

1035 ___ 143,42 110 35 

1036—,^*— 93.83 108.98 

1937. 124. 13 110. 12 

1938.. U7.09 110 62 




Skifn 
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1939.. 

. 115.47 

tia94 

1040__ 

. . . 80 61 

109. 43 

1041. _ —. 

at 82 

108.41 

1942„„_. 

ULIO 

108. 55 

1943._ 

___ 12a 2a 

mso 

1044 . . . 

111.08 

m 39 


120 42 

ioa 84 

1946... 

87.33 

108l81 

1947..... 

_ 77.92 

107. 49 

1048- 

.- 83, 16 

loa 43 

1949„, , 

. , 114.8a 

loa 73 

1950.„-. 

11151 

107*07 

19S1...... 

.. UZ72 

107* ^ 

1952- 

....... 97. 68 

106. 94 
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Tasls 2,-^ampari*mti/ t9$l anJ J9SS TDinfvli, Barro Coloradit Itlatul, C. Z. 

(ftifhu} 
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The maximum yearly tntiifall of record on the island was 143.42 
inches, and the minuuum 76.57 inches. Tlve moxiinums of record for 
ehort periods were as followa: 5 minutes, 1.30 inches ( a new record) ; 
10 minutes, 1.C5 inches (a new record); 1 hour, 4.11 inches; 2 hours, 
4.81 inches; 24 hours, 10.48 inches. 

During 1052 tliemaximums were: 5 minutes, 1.30 inches; 10 minutes, 
1.65 inches; 15 minutes, 1,71 inches; 30 minutes, 2.15 indies; 1 hour, 
2.8C inches; 2 hours, 3.43 inches; 24 hours, 4.4S indies. 

ITSCAI. REPORT 

Trust funds during the 19.53 fiscal year amounted to $11^55,03, as 
follows: Balance from fiscal year 1952, ¥264.03; fees from scientists, 
82,501.16; foes from visitons, $2,177; table aubscriptions, $1,900; 
Sniitlisonian Institution prirate funds, $2,800; donations, $1,130; 
miscellaneous, $4^.84. 

Items paid from trust funds are: 'Wages of warden^eaxetaker and 
laborere, food, oilice expenses, and miscallatieoua items for upkeep and 
repairs. Wages amounted to 53.2 percent of the eipeuditures, and 
food and kitchen needs 35.8 percent, a total of 94 percent. At the 
close of the 1953 fiscal year tliere remained a balance of $437,74 in the 
trust funds. 

The Smithsonian In.stitntion allotted $7,033.29 from Government 
appropriated funds. Approximately GO percent of this was expended 
for supplies from Panama Canal Storehouses, the major items being 
$61463 for lumber; $198.98 for gravel; $490.88 for cement; $102.04 
for water lines and toilets; $390.77 for reinforcing steel, pipe, etc., for 
tho water reserroir; $550.00 for the overhead installation of the 
Diesel generators; $493.66 for Diesel fuel; $72.03 for lubricating oil; 
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$114.64 for the dock extenEion; $346.C3 for tie extension of the aheds 
for the launches f and $60.78 for materials for the launches. 

The other 40 percent covered guch items as gaseline^ ice, freight, 
telephone, and rentnls; repairs to launches ($214.74); transportatioti 
of the two Diesels to the lattimus ($1D0J4); parts, filters, repairs, 
and maintenance inspections for the generators ($310.06); and shelv¬ 
ing ($255.80). 

The rates for scientists and visitors now in effoert are $3 a day per 
person for 1-day visitors, $4 a full day for scientists from institutions 
that sn[>port the laboratory tlirough table Huhscriptions, and $5 a full 
day for all others. A 1-day visit includes the usa of the launch to 
and from the island, the noon meal, and the guide in tiie morning. 
A full day for scientists includes three meab and lodging. 

The following institutions continued their support to the laboratory 
through the payment of table subscriptions: 


KaAEmna Kodak Co—.—„--—— -——---^1+000 

New Torte Zoolo.^cal flod&tr-^_......----— 300 

AmeHcnW Mtiwmn of Natnrol Hist ory —.---- — 300 

^mltkaoniaa laalUndon—^------- —-—300 


It is gratifying to record again donations from Dn Eugene Etsen- 
mann of New York, Dr. Robert L. Goodale of Boston, and Dn Robert 
Goelet of New Tort 

Tliose contemplating a visit to this unique spot of the Americas 
should conimunicflte with the Secretary of the Smithsonian Institu¬ 
tion, Wosliington 25, D* C., or with the Eesident Manager of the Canal 
Zone Biological Area, Drawer C, Balboa, Cnual Zone. 

ACKNOWLEDGMENTS 

Thanks are due to the Panama Canal Company, particularly the 
Dredging and Commissary Divisions and the Storehouses; the Canal 
Zone Govemment, espccjalJy the Police Division; and the oRicials and 
employees of the Panama Railroad for tlieir wholeheiiTtcd coopetation. 
Without their generous and unfailing assistance, the Area could not 
function so successfully. 

Ec.si>ectfiilly submitted. 

James Zetek, Rejsident^ Manaffer. 

Dr* Luosaeo CaiuncnAEL, 

Se^taryj Smithstmian 






APPEI^DIX n 


Report on the Library 

Sin; 1 have the honor to submit the following report on the ixctiTi- 
ties of the Smithsonian library for the fiscal year ended June 30, 

More than lOO foreign countries, including dominions, colonies, 
and protectorntea, were represented among the 68,411 publications 
that came to the Smithsonian library, many of them through the 
International Exchange Service, during the past year. Of these pub¬ 
lications, all except 734 hooks which were purchased, and the serial 
parts of the 430 journals for which the library subscribed, came 
either in exchange for Smithsonian publications or as gifts. The 
aoquisiiton by exchange or gift of so large a proportion of the im¬ 
portant additions, mostly serials, to the library each year is made 
possible by the cordial cooperation of issuing agencies all over the 
world and by the generosity of many friends. The constant inflow 
of these records of scientiflc and cultural advance is the lifeblood of 
research, and the library is the pipeline through which this indispen¬ 
sable material is channeled to all parts of the Institution. 

Tlio postwar years have seen many diang:es among scientific and 
otho* journals, hut “births” continue to outnumber “deaths'’; and 
in spite of wars and other vicissitudes the continuity of a surprising 
number of the series of publications issued by long-eatablished insti¬ 
tutions and learned societies has been unbroken. So eternal vi^d- 
lance is necessary not only to see that important new serials are ob¬ 
tained but also that missing parts of old ones are procured as promptly 
as possible. This is especially true of complicated irregularly issued 
foreign serials, often published in very small editions which quickly go 
out of print. To meet the larger number of these needs, 573 new 
exchanges were arranged during the year, and 7,073 volumes and 
parts were obtained by exdiange to fill gaps in existing seta or to sup¬ 
ply individual publications on special subjects. 

Of the many gifts pcesented to the library by generous friends, 
the Eugene N. Costalea philatelic library was one of the largest. 
Together with the many rare nineteeiith-ccntury publications on 
philately that Malcom MacGregor added to his previously reported 
gifts, these were especially important additions to the library's fast- 
growing collection of pliilatelic literatuie. 

Extensive as ore the exchange relations of the Institution, there 
are many books and periodicals in its subject fields that can be ob- 
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tained only by purchase. In the face of limited funds, rising prioeSf 
and the imcensing and increasing output of scientihc and technical 
litaraturej careful screening is imperative. Of the many books re¬ 
quested during the year only T34 could be bought, About half the 
allotment of funds had to be earmarked for subscriptions to periodi¬ 
cals I and as usual allowance had to be made for the purchase of the 
annual volumes of reference books on special subjects. 

The library has no interest in acquiring rare books Jis suEdii but occa¬ 
sionally it is possible through one of the Institution's special funds to 
acquire a much-needed rare work. Notable among such during the 
year was the purchase out of the Frances Lee Chamberlain fund of the 
eitremely rare Gastropoda parts, by W. Wen^, of the *‘Han<lbuch der 
Palaozoologie/' for the division of mollusks. At present| this is the 
only complete and original copy of this very important work, pub¬ 
lished in seven parts in Berlin in known to be in this country. 

Tlie stock of some of the parts was almost oompletely destroyed during 
the war. 

Additions to the Smitlisonian Deposit at the Library of Congress, 
mostly parts of serial publications, numbered &,840, of which 261 went 
to the Langley Aeronautical library. Otlier publications sent to the 
Library of Congress, counted but not individuftliy cataloged or entered 
here in the serial records, were doctoral dissertations, chiefly from 
European universities, 5,507 documents^ mostly from foreign govern¬ 
ments, and 14,331 miscellaneous pieces of Dterature, from all over the 
world, on subjects of little or no immediate interest to the Institution. 

Many pubUentions on subjects in the special fields of other Govern¬ 
ment agencies were transferred to those agencies, the largest number 
being 4,104 pieces sent to the Armed Forces Medical Library, 881 of 
which were medical dissertations. 

Every efTort was made to keep additions to the library^a collection of 
duplicates to a minimum^ 14,326 pieces sent to the United States Book 
Eschange for exchange credit reduced the collection somewhat but 
&till made no appreciable visible imprecision on the whole. 

Statistics of the cat a log section show that 3,165 books were cataloged, 
33,625 periodicals entered, and 31,761 new cards added to the catalog 
and shelf lists and that more than 110,000 cards were handled in the 
taak of merging the two formerly separately maintained main catalogs. 
This merging of records points continually to the largo amount of 
greatly needed cataloging or recataloging to be done, notably of special 
collections, which have previously been sketctdly recorded, or not cata¬ 
loged at all. 

Funds for binding permitted only TOO volumes to be sent to the 
Government Printing Office bindeiy, and eo the large backlog of bind¬ 
ing continued to increase. In the library, 1,527 books were eipertly 
repaired. 
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Tie 8,641 loan? rseorded during tha year show only a fraetioa of 
the use of the library’s collections. Many more then this number of 
books were consulted in the reference room and in tbe stacks of the 
main and branch libraries, wbila the annual use of publications on Urn 
highly specialised subjects of the different diTisions of the Museum, 
almWed in their sectional liabraries, could certainly be counted weU up 
in the thousands. Intramural cii’culation of tbo S,370 publications, 
mostly parts of periodicals, assigned to the sectional libraries for fil¬ 
ing Ibis past year, would alone, in terms of use, need to be multiplied 
by several times that number. 

Beside tho use of books witliin the Institution, the library serves, 
and is m tm-n sen'cd by, outside libraries through interlibrary loans. 
During the year, 82 different libraries throughout the country bor¬ 
rowed 965 books from us for the use of local scientists and other 
serious Students. In addition to the many books borrowed from the 
Librajw of Congress, a large number of which were Smithsonian De¬ 
posit copies, 801 were borrowed from other libraries, chiefly from tha 
library of the Department of Agriculture. 

The reference and informational use of tha library was especially 
heavy, and more than 27,000 questions, many of them in response to 
letters and teleplione calls from outeide tlie Institution, were answared 
in the reference and circulntion section. 

The virtual closing of the branch libraries because of understafTmg 
made it extremely difficult to give more than token service from them 
to the stair of the Institution; and special arrangements had to be 
made to serve the visiting scholars who needed to have access to the 
material housed in them. The scattered, inconveniently arranged, 
end overcrowded housing of the Ebraiy throughout tho Institution, 
worsened by the hundreds of volumes needing binding or repair, htis 
long since become n chronic and increosiuly serious condition, for 
the full relief of which a practical solution is yet to be found. 


SUMMARIZED STATISTICS 
Aca;s$iOK« 



VolCPfiRf 

TflWI 

Tc^ummt 

SmithBonilm DepasSt at the L(t?rary of GonEreaa, __ 

SmUhidOQiaii mam library (includes former OSioe and i 
Muj^urn branchc^^Ti 

2, 142 

G2 

1 282 
18 

584. Stl5 

2S9, 787 

It 102 
85, 3fi0 
808 
13, 2S4 
4, 204 

/Latrophyakfil Observatory (int^Iudes Uadlation 
Or^bbmH)_ ___ _ 

llureatl of AitifTlcab Ethnology 

Natlonn] Air Mu 3 cum^^—_______ 

NalloDBl Collection of Finn Arta^ ___ 

atlan&l Zoological Fark^ __ 

TotaL.... 


3>185 

941.328 
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Cataloged volumes only have been counted in the records of current 
accessions, and no incomplete Tolumcs of serial publications or sepa¬ 
rates and reprints from serial publications are included in any of Oie 
totals. 

New arr^iDgea. - <——-—™ -- -- - -—— -- 

Ifi© pf these? were for the ^mltli^nliiD Deposit. 

SpecKalljr rc^mettied putfllmUoas recalveJ— --—- 7*073 

B0& of these wi*re obtained to fiU gupi^ la ^uiltJisiODiflD 

C&TALDCJH& 

VolanitiS cataloged--—------——--3*185 

CardB added to cDtataE^ and aholf nata_,--_------31, 761 

PXiUOOICALa 

PerEodlcnl rarta entered-----—--- 22,62rp 

S J38 were for the ^mlttutpalau D^poalt. 

aecuLATiox 

Loans of booka and periodica-- 8* 8L1 

ClrealDtloii of bs^olcs aad zK*riodj€iibi la at^Uonal llLniriea la not 
couutedp e^rcept tu the diriaion ef inaec ta- 

ai:(oiT?c 

Volinnefl sent to the Gorommebt PriaUniT OlOee hlndery^—100 
Yoiuiaca repaised la tlic library.—----—-1,527 

Respectfully submitted. 

Lun^A F. Ci^vkk, Librariaiu 

Br. Leonahi> CanmcnAEL, 

Secretary^ Smithsanian Imtitution. 
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Report on Publications 

Sir: 1 have Ute honot to submit the followktjj report oil the publica¬ 
tions of the Smithsonian Institution and its branches for the year 
ended June 3U, JD53: 

The publications of the Smithsonian Institution are in two cate¬ 
gories—thoso issued from fedemlly appropriated lEinds {particularly 
the publications of the National Museum and the Bureau of American 
Ethnology, and the Smithsonian Report) and those issued under in¬ 
come from the Institution's various endowment funds (Smithsonjiin 
Miscellaneous Collections, publications of the Freer Gallery of Art, 
and special publications). Eight regular series are issued, plus silt 
others tliat appear less frequently. Publications are distributed free 
to more than a thousand libraries, both in this country and abroad, as 
well as to a large list of educational and scientific organizations and 
specialists in various fields. The Smitiisoniao publications program is 
u major part in the Institution’s endeavor to fulfil] the diflusion-of- 
knowledge function prescribed by its founder. 

During the Institution published 23 papers in the Smith¬ 

sonian Miscellaneous Collections ami title page and table of contents 
for 1 volume in this series; 1 Annual Eeport of the Board of Regents 
and pamphlet copies of 20 articles in the Report appendii, 1 Annual 
Report of the Secretary, and 1 special publication. 

The United Stales National iluscum issued 1 Afinual Reijort of the 
Director, 13 Proceedings papers, 3 Bulletins, and 1 paper in the series 
Contributions from the United States National Herbarium, 

Tlie Bui'eau of Amorcan Ethnologj- iesued 1 Annual Report, 5 
Bulletins, and 3 papers in tlic series Publications of the Institute of 
Social Anthropology- 

The National Collection of Fine Arts issued 6 catalogs; and the 
Freer Gallery of Art published 1 paper in the Occasional Papers series. 

At the end of the year practically nil the galley proofs of the tables 
in the ninth revised edition of the Smithsonian Physical Tables had 
Iwen received from the printer. 

Of the publications there were distributed 177,075 copies, which in¬ 
cluded 11 volumes and separates of Smithsonian Contributions to 
Knowledge, 50,185 volumes and separates of Smitlisonian Miscet- 
hincous Collections, 31,317 volumes and separates of Smithsonian 
Annual Reports, 1,988 War Background Studies, 4,582 Smithsonian 
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special publientioTis, reports and 14-2 sets of pictures of the Ham- 
mau Alaska Expedition, 41,111 volumes and sejM rates of National 
Museum publications, 30,281 publications of the Bureau of American 
Ethnoloj.^, 8,315 publications of the Institute of Social Anthropology, 
2,817 catalogs of the National Collection of Fine Arts, 583 volumes 
and pamphlets of the Freer Gnllcry of Art, D Annals of die Astro- 
physicail Observatory, 2,554 reports of tlie American Historical Asso¬ 
ciation, and 3,731 miscellaneous pubiicalions not published by the 

Stoithsonian Institution (mostly Survival Manuals). 

In addition, 32,851 picture pamphlets, ST,823 guide books, 110,831 
natural-history, Sniitlisonian buildings, and art postcards, 14,825 sets 
of photo cards and pictui'o postcards, IS sets and 8 prints of North 
.Vmericttn Wild Flowere, and 4 volumes of Pitcher Plants were 

distributed. . . 

The 105S allotment from Government funds of @82,320 for printing 
end binding was entirel)' obligated at the close of the year, 

S.MITnSONlAN PUBLICATIONS 

SNUrtUONIAH MliCeU-ANIDDS COUJCCTIOMS 
VOLUHX 117 

Net. V2. T.VO nhorlBinnI workja nf nrt tvom tlic YDrEicftia coast, FJiElLp D^a^l^^^T 
T pp. 3 pis,, I flg- (l"ubL JOOl .) Aof:. J 12o wnta) 

No, 13, Primitive thplr t^c^arlugr on ensttmpoO claKslsScollon, 

tr J. JJronkes Km^kUI, ^ [rp., 2 pi a., 10 (Publ. Ckit. 20, 

ttW cents.!) 

No. 14- Krvv £iRiJ unuaiml ^peeSa? of bractklojK^ds fn>iu the Arbcictily i^xou^ in 
OhSahnmoH bv <5. Arthtir Co^'^per, 3!? pp^. 4 pSs. (Publ. 4003iJ Sept. 23. 

(50 cents.) 

No. lij. The fpramiulferai Triplux'm 1S54, by Alfred B. Loehllch, 

Jr., and H^^iou Tappan. 61 pp.. 3 pta.^ 11 figs. (PubL 4004.) Sept. 0, 1052. 

(COcentfc,) 

Np. 13- Solar viirLatlon and prcclpItotJoR at PeorSs, tlUooISp by C. Abbot, 
ispp,pSflSS. (Ptihb 4n05.> SepL 3^1002. {2!0»iita.) 

No. ITr A gonerlc' sytiop^lB of tlie lEsiEinlJS of th-fi p-ubfaiiifcly X^y^oEonilnae, by M. 

B. Mlttleimiii. 35 pp. (FubL ^OSW.) Nov, 4. 1D52, (M cen^.> 

Na, 13, Tbp lower EkwePO Knl^bt foru^ation of westettt Wyosiiltij? and Ita mam' 
mahnD fauna, by a Lewis Gaato. 82 pvx, 11 pla., G (Publ. 4tK37.) Dee 
ia52. (Sim) 

Title pflKP and tah3e of eontents. tPnbL 4134.) [Slay l^)3^;. 

VDLUHK ue 

No. 1. CambrJim strnttfftQpby and jialcc^nlolopy near Caboren, tinnfciWeatprn 
Bonom. Mexico, by Cl- Arthur Cooper et a), 1S4 pp.. 31 pis., D 2 elmfts. 
{PubL4DS5.) Ati^. 6, 

No, 2. Penaiari faania at El Antltisonlo, weatera Soaora. Moxleo, by G. Arthur 
Cooper et aL 111 pp.. ^ *^^8' iPiabL 410S ) Ja«e ($2 M.) 
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vqmuE ]^i 

No. L ^Jeolopy of Uio Sun Jon ^Ltc, f}n?tora New ^loj^Lctip Ijy ^Sheldon S. Judiaoii. 

70 Iip„ S rlp.. 22 flE3!, ^ Puhl. 4m ^ iinf. im .) 

No. 2. The bShla of Inlands of TAboissn. TalHJiruillft^ and Urnvl, Ponamd, by 

Aiejand^r Wetmore. 32 pp.. S pis. {Pubt. 4000.) Dec. 2, 1052. (35 centi^.) 

No. 2, A r^IsLou of the Colo:iih!an ^peclea of J-fouNfiio, bj JEahuSh Ferrejrfl, 
GSi pp. 1 1 (Piiibl. 41DO.) Feb, S-, lOri^. (50 ceois.) 

No, 4, BiTucttire nttd fund Ion of the gehlcalla lo fioiop AmeTLcaa ngelenid spiders, 
by P obert L. Ovrln^. S4 pp., 72 fljfs. (Pdiil. 4101. 1 Mnr. 17, lt>53. ( fiO cenfa. ) 

No. 5. Solar TarLEitlon and preclpllation at Albany, K by C- G, Abbot HI pp., 
a figs. tPnbl,4103,> Jan.iJT. im (SOcentfi.) 

No. 6, Bpoogipfl of the Atnakan Ar^tle, by at. W. do LanbenfielA, 22 pp.^ 13 flgs- 
(Piibl. 41C4.> 3^1iir. 10.1053. (Sts con re. j 

No. j. Some Keot-nt Arctic ronnninlforap by jVlfred R. LoobUah, Jr., nnd Helen 
TappaiL 130 pPp, 24 pla,^ 1 flj:. (PubL 4105.) Apr. %, 10rt3. ($2.00.) 

No, 8, WeflU^m AtLantk acofjdcjnflsheflp by Isant: tliii>4nir^, 103 pp., 3 Ajss, (PubL 
4100.) May 2S. ll>53. < $1,10.) 

No, O. A new DcTontnn crlnoLd from western Maryland, by Arlhur f*, iSowabcr. 

8 pp.. 1 pi.. 1 fljj. (Publ. 4107J Apr. 10,1333. (23 cent^.) 

No. 10, The THlodont la: Ap eorly Tbrtlary order of mitniEuals. by C- Lc^wia Gaaln. 

110 PPm 13 pl^,. 33 Oia. (Publ. 4100.) Jotip 1GS3. <$1,50,) 

No. 11* Geologic hockHrotind of lyaun^ct arcliLivlojilcaLsIte, Cniw Denbigh. Alaska^ 
by D. U. Hopkina hod J. L. Oiddln^, Jr. 33 pp., 4 pla„ T flgs. (Fubb 4U0,) 
June 11, 1053. (50 cents.) 

No, 13. Rcjninllng Wasblngton, D, proclpttaifcin and femperature. 3952 and 
lft53. by a Gh Abbot 7 pp-. 2 flgr?, (Publ. 4130.) Atar. 3, 1953. (10 cents.) 

VDLD3IS i = a 

No. 1. liong-range eCfcets itf the sun's variatloa on rhe Ecinpcratnrc of Wartbington* 
D.a 14pp.,5fl?rB. (Fubl. 4131.1 May 12, 1053, (25 cents.) 

Nn. 3, Tlie metamorphosis of a fly's bead, by R, E. Snod^^^ra.^. 25 V'p., T Osa, 
SPnb]. 41330 Jiino25. irtG3. (30 cents.) 

ANNUAt KFPORTS 

Iftipart for 195L —Tlie complete i?oluiiie of the Aimunl Report of the 
Board of Regents for 1D51 was received from the printer October 
T, 1952J 

Atmaal Report of the Board of Bc[;ci]ts of the SmLtbEioniau Institntlpa Phnwlng 
the opcrmUoiiat expenditures, and condition of the InstttntEon for the year cmled 
June 30, 195L tx 4- 449 pp,. 09 pis., 18 figs. (PnhL 40G2J 1932, 

The general appendix contamed the following papers (Pubis. 40B3- 
4082): 

stormy weather on the sun, by Waller Orr Roberts. 

An appraisal of elond seeding as a means of ittcreasLog pree[|dtatloa. by Henry Cf. 
Hough Loil 

Op Elnsteln'fl new thcar>% by Leolwld Infeld, 

Borne results lo tbe field of hlgh-prcB3iir& pbyjilE's, by P. \V. Itrldt'iuaij. 
UltraHODleS, by Artbnr R. Laufer. 

The Indnatrlal appllcotJonji of atomic energy^ by M. L, Gllphant. 
aome prospeela In the fleTil of eleptronles, by V, K. 55woryfcla, 

The new eliemical elements, by Baol Dnshman. 
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^ho luBld^J^ ai nielnlB, by Cbrl A. iflaprre. 

Atomic w^pons w^lnat cilbcer, by R N, LodianI, 

ICnuynics: MflcblDe t^Kilsof Oie wllnlorlaetoryp by B, A. Kilby. 

TbB f ftiina of America, by Austin H. Clnrt. 

Tho iii*KLaii3<^ of BookcSt by AUred l^nMtchet, 

Bormytio* and tbe niciamoirho^ of LnsKUp by V* B. Wlg^iosswortb.^ 

UtilizSn^ our aolt ramnrcos for ^oflior pmdsictEon, fay Robert faji tor. 

Tbo cartH«ft-14 metbod of dotenalnDtlOJi. by Frank H. il. Roborts, 

Hh er Bafslti Surrey b: The first five years of Uio Inior-Agency Arx^ltcologJeal and 
Pal<Hmtok«ical Siihago rri^sraro, by Frant H, EL Rolierta, Jr. 

Artificial U^^btlo^ In AwerSca : 1830-lSGy, by CJ. Malcolm Watklna. 

The development of tbe halftone screen, by Jacob Kolnen. 

Ttie artist and the atom, by Peter Blane« 

Report for 1952.—Tin Report of the Secrctnry, i-vUich will form part 
of the Anniiftl Bepoi't of the Board of Regunts to Congress, was issued 
January 8, 1$53: 

Report f>t the Secretary uf tlie SmUheonian luatltutlitn and fltmnclal 

the executive commiitee af the Utwifd of Re|{«itB lor the year ended June JO. 
1052. lx + ITS PIM 3 plfl., 1 (Ilf. < I'ubl. 4102. > IMS. 

^rBCIAL PUPLKATIOWS 

Dreasea of the First J-adles of the Widte House. b(? UarjBiret W. Hrovnu MO pP-r 
TOpla. (3Sln color). (I'ulil. JOdO.) [Aujf. lOJ IMS, (50.00.) 

PUBLICATIONS OF THE UNITED STATES NATIONAL MUSEUM 

The editorial work of the National Museum continued under the 
immediate direction of tho editor, John S. Lea. Ernest E. Bicbig- 
hauscr was added to the editorial staff on January 6,1953, by transfer 
from the Public Health Service. The Museum isirncd during the ye^ 
1 Annual Report, 13 Proceedings papeiB, 3 Bulletin^ and 1 paper m 
tlio series Contributions from Uie United States Katioual Herbarium, 
as follows: 

ANPitiAL Rtl'OtlT 

ATiTinfli R<vptirt for tbe jear euded Jaut 30,1!)52. Iv + J03 PP- Uaa. 15, lS.i3.1 

proct.e.uincs 

VQLUUE les 

No. 330R The olpuDcuUd wurins of CaUlortila ead Baja CallfoTuI*, Isj Walter 
Renrlvk Flaljer. Pp. 371-150, pla. 18-3&. July &, IS^ 


voLVua loa 

So. 38U. Two new aauMrSd Lups of the peuns Am&rp»a*. by Ira lA Rivera. 

I'p. 1-7. fltf. 1. Feb- » wn 

No, 3312. Two new gcalif-uilte jiaraEiica of llmrda, by R. P. Lawreue . Pp. 

&-18. 3«s. 2-7. Mar. 10. 1333, 

No. 3313. NalCB on the blolopy nmt iBuuQtur# alages e>t a cricket para4te of 
jjenua A-AopaJMOMc. by Ashley B. Ounicy. l*p. pL 1. As*. S 

Mar. 10.1053. 
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Ku. PJiQivris b oew lujDi^jriJ Frank A. McDenoom 

Pp, 55-^T. Feb. ao, 1&53. 

No. 3315. Dlstrlhutjoo, gonoral Lilemoinlc^ and reoo^ltton ckaraoeers of two 
cookroacbeg recontlj eitabL|«tied In tho United SEatea^ by Aj^loy B. Gorney. 
rp. 3&-;>d, pL 2, Hg. 10. iiar. 10, lOTiS. 

Xo. ^ 10 , Biting niiilipra of the litleld germs ^tao^ 2 z{tt lo North Amerko, by 
WllUs W. Wlrtli. pp, 57-S5p flg»-11 anii 12. May 15,1053. 

No. aSlT. Boetlea of oedtmerlU |fenys Faflacci Chaiupioo, by Ross H. Arnett. 
Jr. 1^, S7-m. fl^. 13. Apr- 30. 1053. 

X<x 3318. S^^arubaeld bcotTe^s of Oio gefma and clOMly related 

goners In the United States, hy O. L. Cartwright. Pp. 95-130. pis. 3 and 4* hga 
14-10. Jlifte 5. 1D53. 

No. 331&. The chryhoiuelld beotlea of the genns i?rra(^a^o Cbevrolatp hy Dtirba 
Holmes Bluke. Pp. 121-134, It. June 5 , 1953, 

No. 3320. Aim^Hoan biting midges of the heleld genus Mtmiahctca, by tviilis W, 
Wlrth. Pp, 135-154. figs, 13 and 19. Jtine IT. IIK^, 

No. 33Slp A review of the beetle family Cephalolilae, by Hos$ a Arnett. Jr. 

l*p. 155-1&1, pi. Oh fle, SO, May 15, 1953. 

No, 3322. The fronh-wator trlelads {TurbLllnrts) of Alaska, by Roman Kenk 
Pp. IffiJ^lse. pla. It-S. OgE. 21-^25, Jnne 5,1953- 

BL'LLrriNa 

200“. ITie generlt: nnine-s of Lbe Wtie family StnpLy(Inldae, by Hlehard K Block- 
welder, iv -f. 433 pp. July 21, 1952, 

203h Life bistorles of North Am^.^Inan wood warhler^T^ by Arthur Cleveloud Bent. 
Pp- + 734,83 fils. June 15,1953. 

204. Catalog of ibe cycle col lection of the Division of Engineering, United States 
National Museom, hy Smith Hemii$tone Oliver. Pp. vl 4- 40 24 pis 1 fbr Mav 

2d, 1953. ' 1^ t j 

OOKIBEBtinONS PSOM TOE UNTTEp STATES NATIONAL HERBAItlUAI 
ILLUME so 

I art Btadtes of Paeldo Island plantSt N V,^ The geDiis Elaeosarpm in the New 
Hebrides, FIJI. Samoa, and Tonja, by A. C- aiaitli. Pp. i-r + Jsas-GTC fMaw 


PUBUCATIONS OF TTTE BUREAU OF AMERICAW ETHNOLOGY 

During the year the Biireau i^ued 1 Anniial Report, 5 Bulletins, and 
3 papers in the series Publications of the Institute of Social Anthro- 
pologyj as follows i 

AK^UAl. wEroitr 

Sl3£ty-n!iitb Annual Heport at Ibe Burean ut American Kttmol™?, Iflfli-isc2 
U -H 30 I.JP, [Feb. dl 1953, 


BULLKTINS 


145. TJie InilloD tribes of North America, by John fl. Riranton. Pp i-vi x i_72a 
5 awiia. [Not. lOJ 1952, ^ ' 


lEO. 'fbe modal pcrsojinKty atrurtore o( the Tuscarora Indians, « rsTwIcd br 

[CtefSriS? ^ Pi » 


151. Anthropological Popera, Nob. 33-42, 
nmiifl. [Mar, 19] U)S3, 


IT*. HIi + 1-50T, 37 pia., 25 7 
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No. 33. "Of tJie Crow Nation." bp Edwin Tbompstm Denlg. edited, wltb blo- 
^opblcfil sketeli nnd foolnctes. bp John C- Ewers. 

Na 34, Tbo water lUy in Slaya nrtT A complci of alleged Arfatic origin. 
hj Tlobfrrt hr Bftndsr 

Now 3 Sjw The ButidScs of the Fl[>rlda Setnlnole fte Green Com 

Dance, hj LoiiU Capron. 

Ko. Tccliolqne In the mnalc of Uie Aioerkan tndtaPn Frances 
Denamore. 

No, Zl* The boUef of the Indian In a connection between song and the euper- 
nnttifal. by Frances Deftsmore. 

Xn. 3S, ihor3|ipal tt^h poisons, by Bobert F. Helzore 

No. 3^. Ahorlgliml nnvlgntlon off ibo coasla of Upper and Haja CaUfornla* 
bj Kobert F, Heiaer and Willtam C. Unasey- 
No, 40. Bsidoratlon Of on Adeoa mound at Natrlnta. Wc$t Virginln, by 

Biiliib I?. Soleefel 

No. 41- The Wind Blver Sboahonc Sun Dance, by D, B. Shlmkln. 

No' 42r Current trends Sn the Wind Hlver Sboshope Sun Dauc'e. by Fred W. 

Vogel, - t 

153, l 4 i Venta, Tabasco: A fttndy of Olnaoe eerftniiea and fttt, by PhUip Dmctet. 

pp, l-i+l-:!5t+ CO pie., 04 fiss. [Dee. 171 
tSS. Frebletoricr settlement pntterns In the VIrO Valley# Pcrd, by Gordon IL 
BUloy. IV i-ixll + l“4u3. «0 plS., SS [Apr. 101 


fUBIJCATlOPSS OF TH— IHSTtTUTP OF SOtlAn ASCrlTfiOPO'LOCy 


No. 13. The Tajfn Totonnc. Port 1. History, salwUtcnce, shelter, and tccli- 
n(kl 4 ^. hy Isflhel Kolly and Ad gel Palerm. Pp. 1 -*It 4- l-3«0,33 rl*'. 89 ®P*-p 
l^ mnpft. [Stelit, 221 l&no, ^ 

No, 15. Indian tribes of nortliern JIato Gtosso, BniKit, by Kalervo Oberg. Fp. 

|_t 11-|-1-144, 10 pis., 2 fips.. 3 mops. 14 chnrts. fApr. 21 111S3. 

No, 13. Pennp CapitalUmt A Gunteinolan Indian economy, by Sol Tas, Pp- 
l_x + 1-230,0 mops. 19 ebarta. [June 10] 1053. 

PUBLICATIONS OF THE NATIONAL COLLECTION OF FINE ARTS 


contemporary Swiss paintings. (amitbsanlnn lastltntlon TraveUng Eslifbltlon 
Service). lILustnited. tJoly 19tl2.] 

Reveries of Paris, by Edwin Scott (ififlS-lflaiH. ILnstrated, lAnitosC 1052.1 
French drawings. (Smithsonian Instllntlon Traveling FpShlbltlon Service.! 

I numerated. IKovembcr 1352.1 , „ . , e .. 

Pastel portraits by Alice PUtc Harney, and Painting of Paris by Edwin Scott, 
Illustrated. INovembcr 10.52.1 

Art and magic In Araheiii Land. (Smithsonian Institution Traveling toblWtton 


Service. > Hlnatmted- [ November 1 D 52 ,] 

Design from Britain. (SmiUrsonlan Institution Traveling Eihlbitlon Service.) 

Illnstmtcd. [May 1933.1 


foblicattons of the freer gallery of art 

MCaSIONAI. TAfESS 


VOLCMR 1 

No 1 Fonrieeutheentiiry blue-and-white: A proiip of Chltieae porcelains In the 
Tbpkapu Sarayl Mtliwl. trtanlml. by John Alesander Paue. S5 pp., 44 pis. 
(July IJ 1952. 
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REPORT OF THE AMERICAN HISTORICAL ASSOCIATION 

Tlio iiRiitinl reports of tlie Ainerican Historical Association are 
transmitted bj? the Association to the Secrets 17 of the Smithsonian 
Institution and ate by him communicated to Gon^rress, as provided by 
the act of incorporation of the Association. The following report 
volumes were issued d n ri ng tlie year r 

Auanal Report of the Aioericaa Ulstot-leaL AEssoelatloii, ]9S(?. Vol. £. Wrltiofta 
(HI Amerleaa btirtory, 1JM8, sitxm + 4fl2 pp. [Oct* SI] 1052. 

Aniittnl Report of the AmerEean Historical AsfciDclatiAn, lO!!!, Vpl, i. Proceed* 
Ihjta »n«l Hat of mEoabeES, 207 [ Apt. 1-1] HiCH. 

REPORT OF THE NATIONAL SOCIETY, OAUCHTERS OF THE AMERICAN 

REVOLUTION 

The mamiscript of tlie Fifty^fifth Annual Report of the National 
Society, Daughters of the Atiierifan KeTolution, was transmitted to 
Congress, in accordance witli law,on January SS, 1S53. 

Respectfully submitted. 

P.itiL H- OEirSEit, Chiefs Editarifd 
Dr. Leonakd Carmtcji.vei*, 

Secretary, Smithsonian Institution. 



Report of the Executive Commutee of the Board of 
Regents of the Smithsonian Institution 

For the Year Ended June 30, 1953 

To the Board of Rtgents of the Snd&hsonian ImHtutton; 

Your oonunittte respectfully auboiits the followbi£j report 

in relation to the funds of the Smithsonian Institution, togetlier witli 
a Etnteineiit of the appropriations by Confess for the Government 
bureaus in the admmistrative charge of the Institution. 

SMITHSONIAN ENDOWMENT FUND 

The original bequest of James Smith^n was £l04jiHi0 8s. 6d.— 
$508,318.46, Refunds of money expended in prosecution of the claim, 
froighta, insurance, and other incidental expenses, together with pay¬ 
ment into tlio fund of the sum of £5,015, which had been wkhlield 
during the lifetime of hladame de la Batut, brought the fund to the 
amount of $550,000. 

Since the original bequest, the Institution has received gifts froin 
various sources, the incotne from which may be ustid for the general 
work of the Institution. Tliese, including the original betiucst^ plus 
^vings, ore listed below, together with the income for the present year. 

ENMTMF-NT F^JCDH 

(IncoiEe for tJieanr^ErtctfrU use cl tbe InAtltutjun) 

ParUy depeaUeU In tie UniteU States Tfeaiury at fl percent a ad iwirtly inveflteU 
Id bonds, and etber boldEngH 


r&nil 

Invi^nteOt 

liun'ia4 
IMtfliiiit yenr 

PatocI fund <iid£tiUl titqDHLt plaa MTEncU. 

Bubiw 3 Drat iK^UHti, fiJH, fcfld wtheff hindi, psfily i|pp 09 l(M In tb€ D. S. 
TmuuET md pirtlj-InTrttri Jji the 0iin»Ud»led rnfli]; 

W, f. ^ jqtivHiiil hstsil. _ .. _ __..... 

STS,ff77.^l 

M3L73fi LI 

£.m«v 

JR 

KUlOO 

4.4U.W 

HV.lE3.d4 j 
31171^17 
biotit 
xms.12 

HI.»[LGI 

Xoal.so 

l9^G12.ia 

»-00 

m.n 

in 43 
<17. (TV 
d^Mivi 
laWLTft 
tL«7 
iitsr 

T.IIKLH 

l-wmwrrr DHhlMhrlP Mnrf T.vrillt IwnilMf ___ 

ATwy* nPVVFl- fli- ■aiu Jjyuiaf i yN^i i-s--*-* 
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hbLI linn Th fri Jfl lUft jfmnjl 
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AAnCrwl CIhwbw H nutnatiol ftiiwi ___......i.r.-F-- 

PAI1 lUT u ,| ■.# wJW u Bf ■■■* ifcfVi r*aa | -i^uu ..jj^pbbb - -- t 
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The Institution holds also a number of endowment gifts, the income 
of each being restricted to specific use. These, plus accretions to date, 
are listed below, together with income for the present year, 


FHiiiil 


Ahhal, Wmatnai L, fuma, fiir tavejtiicflitkiu lA b1o!ofy__....- 

Afthttr, JBjna, fund, far EriTOitIt*Upri beiaI stodr sm and imnasl ke* 


Lure «n f&m»... -— —- --. - --■ 

Bofina, rininb Purttf^ fdiul. for tehvcUoi idtoinnlilp to iitmn of 

cauuExka otbirll^iQ tti« Uftltaf) StalH..^.. 

Paijxl, iJiey B-, for enatlsis a atftmoriil to SocrttW? Balrd_.. 

Btaan, A ELw PEtPy BifmjJrliil hmd. tor cOdMiloi fi! polntlnp tnd pasttli and 

birutnumffriQNit of AnwffCflfl artlatio ...—-- 

Baretaw, Tnditiek D., hiwl, for p«fi?hBM af mScwU tor Pw3e.-„ 

CwiflfW CaEto^lfon fuuJ* for hkcnstOt and W of tJia CanJkUl coUHtfon of 

mlnwalau ———....... 

Ci^jf Tbvoui L., hilv!l, for snnlaLflimiuB of tbe Cuaj aoUfctba P»nd PPO' 

molfon. flf r»efl3^« to CfltMfptm.... r-- — 

Ohaffl^tolo, Praiscii Ln, fand, tof JjICMms and pronaPtfon o# 1 mm Lm 

ooII«rthti of tfrtW and puailnaia..... -,— ... 

Cbarls, twHiOgt fuml, for mppoit In UMonbj fwareLh.. . 

■|fil(*S(iinfij»icr^ Ffowui! BinTiKTti for pcwernttloH and ath LbliLfop of tho 

"ptifltegfaiifhfo ol HudoIpH i^IcktiDfryerKJr-..—— 

Eflljer, Vlntll, hiaa, tot InaoMi and tart Of Vlr|^ BlUjer cOUeotlOifi OflEAht- 

JlliV Olb}BGte . r...... -- - .......rT . -^ -•■■■■■■■* - ■ - 

muhwik, Albert H., Ubraiy fund, $0f mn of tot Hlkb-Oocik Apootokiftonl 

llbrtr]^ |1AI^-T.-T-- - --■ I I 

HodKkin 5 tojad,S§^ 4 o, for Incnaoe Md df Sd«foa otmora rmnL tiHxwfodie tn 
Ifford to notoJ? and propertfo* of atnwapbEric iif^.., - - ^,.— 

Hpdlie^ Aiot tmd Mar^t^ binct to hirtoir fo pb^pfoa] anthro- 

polofy and pabUcaLloo let eonnoctSoo thErtirlLb. 

Ifojrboi, bnioo, fundk to foond Ifm^bis alnD>¥V--..i...^...^.................. 

Loni, AJtn^Ek and Edllb 0,, fEodp fof uptMp and pnwimtloa of Loof 

lecifon of^MbroldfTlHk laeup and .. 

Muwdl. ^dwy E-i fOJ^'i, fofr oan and cihibltUiti. cf Marvr.lt oeffootfottix..... 
MyrTt Cstherlne yCt^vn, fpodi for pumbaio of flnt^dos* works of art tor lua 

Uj 4 beiLfidt b£ iho Nnthnijii C0fl4^toti of Ftoa __ 

NolwOp PpdwrArtl \Vh fund, far mpport oJhfoToftoalltifdEi«^... 

Say 1 s^ Frnfik P-p fuitdi for d» in ctmnootfoa wltb oOfTodlon of doUi 
pla»d In lb« Ur KilloOAl 3d tio^nnk Ihromli tbe Intandt of Air. Mr*. 


- - - - .1 .... ■ ■ ... ■ ... ■ ■ ..■■■■ ■ ■ ■ ... ■ ■ ■ ... b. ..__ 
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FREER GALLERY OF ART FUffD 

Early in 1900, by deed of gift, Clmrfes L. Freer, of Detroit, gave 
to the Institution his collection of Chinese end other Oriental objects 
of art, as well as paintings, etclungs, and other works of art by 
"WhistJer, Thayer, Dewing, and other artists. Later he also gave 
funds for construction of a building to house the collection, and 
finally in his will, probated Kovember 6,1919, he provided stock and 
securities to the estimated value of $l,iltiS,fi91.4S, ns an endowment 
fund for the operation of the Gallery. 

The above fund of Hr. Freer was almost entirely represented by 
S>0,4G5 shares of stock in Parke, Davis & Co. As this stock advanced 
in value, much of it was sold and the proceeds reinvested so that the 
fund now amounts to $e,951,T0S.80 in selected securities. 

SUMMARY OF ENDOWMENTS 

luvGflted eniiowniottt for gener*] puniose#—---- ®L ^'05, SSO. 2S 

Invoatcd endowmont for apoclfio purpww Other than Freer eodow- 
rnoiit..^_-...... 1, 7'40, 305, 72 


Total ondowmi^nt other than Fjwr oodow- 


ment..__ _ _ _ Sg 6.00 

Frtiar invested t&dowineiit for upedfic -- ^351, 701 80 


Total invested endowment for all - 10, 400^ 2S9r SO 

CLASSEnCATlON OF INVESTMENTS 

Deposited tn the 0, S, TreaBilry M 8 porisent pef onnilni, m 

authorised in the 0. 3. Revised Statutes, sec. .—I, 000. 000. 00 

tnvcfltEQEnta other than Trtep endownicnt {eosi 


or market value at date acquired): 

Uonds ..-.SS73, IGl m 

___ 

Reel estate and 6^ 07L 00 

Uninvested eapltaJ..-.___lOOj ft72. 30 


Z 514, 5fia. 00 


Total Inveetmeuta other than Freer endewment,,, 1 544, 5 SS. 00 
inveatments of Freer endowitbent («»t or market 
value at date acquired): 

Bonda ...uoaisaoa 

-- - 

Uninvested capital^,--------- 13,833. 51 


S, 051, ■/OS, 80 


Total investments 


10 . 40a 230* fiO 
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OSH BALANCES. RECEIPTS. AND DISBURSEMENTS DURING nSCAL 

YEAR 1953* 

Cub bklaTiKDahATidJutiBSO, 1952..^.,,,.. Soli, 063. ?0 

Receipts, other ihh.ti Fr«er endotrmeEit: 

IneoniefrcjmlnvefttiDentfl-^...$207+ 174.39 

Girts and cciPtributioDB__-^_,,^___ 120 , 032, 05 

Books and publleattons^^-,,,____42, 325. 07 

i\t£6L-oUanM}UB*-^^-_,_,. 30, 612^ 65 

Proceeds from real natato __ . ^ , ^ _ 343 l pe 

Payroll and lerund of odvAticcs 

.....375p 05 

Pn?cwda from othiir atooks and bonds (net) _ > ^ - 102, n 12l 53 


Tatal reeeiptB otber then Freere□dowmoiti__ 

Receipts from Freer endowment: 

Interest snd dSvideads-„_>_^^__^_,,,,__S326^ 453. 31 

ProceiidB ffotn sales and purehaaoe (Mt)__ * * 13, 477+ 04 

Total rceciptsfrom Freer endowment,,,.. __ 

Tolil......" 


512, 075. 70 


330, §3a 35 
1 . m. eesi si 


Dieburscment* other than FfeerendowineDt: 

Admlnlstratloa-.... ^95, 643. 45 

PublLcatintis,,.... 2 %, 105, 50 

Litjrary....&&5^ 51 

Cuttodlan fees and servieiog aeciiritles^^ ^ . 1, 2601 72 

____ 2^ 213. 40 

He*earche8_.__^^_*^__,_,..____ 194^ 974^ 97 

S, I. HeiLrement System ._______ 2, 76S. 34 

U* 3. Government and other iCi?ntracts (aet>_ 571, 63 

FurclLOM and sole of secunties {net),,...^.^_ ^, 130^ 637_ 20 

Totsl dlab iiTBementE otber than Freer cndowmfint ,456 621 + 42 
IXal^nniem^nta from Freer endowment: 

Salarlea__ ... ..sioSp 485. 50 

Ferchasegforart Ci 3 UecEioti.*^^„___ 134^ 055 . DO 

Custodinn feoa and servicing sBctiiitivii- ___ 10, 404 , 00 

MisceHaDepus____ __ 20, 04 L 87 

Total diBburscuieiits from Freer endowment.. 273 077 45 

Dlsbyrseinenta of current fnnda for iDvestmenta in 
Ui Br Government bonda; 

PurchAsca....^793 7g 

Soldof wdMtnad......,.,... 


Total dlabunetfiOTitfl of current fund* for invAstmenta in 
U. S. Govemirientbonda (net),___....._ 


Rft, 340i 63 


Total diaburajmenla... aan no .;n 

CMh balance June 30,1053___^ 3 ^ ^ 0 . 3 ” 

Total--------- 1,363^060,84 

latrS™X*^ anftn^lRtluon!''’ approprialLuna under the admin- 
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Cash; 

UnEted States Treasury eyr- 

rent account___ 

In banks aiid gn _ 


Assn’S 

$m tea. le 

I0i COa 15 


533, eea 34 

I^era uninvested endawmeai 
funds, _____ 120p o55r &7 

Tf*v$] and gtber advances^^^____ 

Caali invested (0. S. Treasury 

QGtes)---.^^^__________ 


Investments—at book vafue: 

Endowment fynds: 

Froer Gallery of Art: 

Stocks and l^nds___SG^ 033, D20. ^0 


Uninvrated cash.- _, 13, 633. 5i 


Id vestments at book value oth^ 
tban Freer; 

Stocks and bonds-...--.,- 2, 431, 042 04 
RoaJ-^tate and mortj^aice 
notos„__„„,6, 07L 00 
UidiivGsted cash_,,,,_,,_ 100, 372 

SpoelaJ deposit ia tT* S, 

Treasuiy' at 0 pendent 

iotertst.—... 1,000, CNMl 00 


$413, 304. 47 
10 , 252. 31 

690, 504- 60 

- «1, 120. 151. Sd 


0 , 951, 70a 30 


3. 544, SBGv CN3 


10. 406, 239. eO 


iTNIlXf ornUD rVPiD^ JUID £|iDO?rb(£|iTS 


11.625.441, as 


Unexpended funcEsT 

Ineoinc from Freer Gallery ef Art endowment^,^-.__ 1477+ 020 l SO 

IncoTite from other endowmontB: 

$246,596^79 

General.^—._126, 322 9Q 

- 373, 02a 09 

Gifts and grants.-_______ 270. Via 30 


Endowment funds: 

Freer Gallery of Art.--__ SO, 951,703>S0 

Other: 

Restricted.. $1,749,305,72 

General__ 1. 7S5. 280. 28 

- 3^544.586100 


1, 129, 15L S8 


10, 496, 2S0. SO 


Z1+G25, 44L 58 

The practice of mamtaining savings accounta in several of die 
Washington banks and trust companies bus been continued during the 
past year, and interest on these deposits amounted to $STi.lT. 
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In imxtiv instances, deposits afe mad^ ui banks for conTeniefice in 
collection of checks, und later such funds arc withdrawn and deposited 
in tho United States Treasury* DJ3bnrs;ement of funds is made by 
check signed by tlie Secretary of iJie Institution and drawn on the 
United States Treueury. 

The foregoing report relates only to the privata funds of the 
Institution. 

The Institution gratefully acknowledges gifts from tlte following: 

BrIttnLD Tbompfion, 

Laum D, Unnaey, addJtlDDal gift the AUiw Pike Earaey tuemtirlal ffttnl. 
Eo$c Bn non. 

KoWrt M. dn Cftlrr* 

Quggenb^Lin Fcmndmlon, grant for Hflnej GuldG BLnl PiiWIcatlon* 

E, A. Lnit^ Lint ATlatlaa CarPcratloD^ addttiniifil gift for hl^ttirlcai rcsearcli 
(marln^^ nreliecilag^'). 

Br. Rh C. AJoor<>H far lUustratlone Oiod for Faraiuliilforij. 

Nanioiuil Science FoundatioD, for re«iearch. tJescrlptlve Flora of the Fiji lalanda. 
Kntlotial ^rnce Foaadntion^ ^imt far foreign 
Julward W 4 Kelson^ for biological fftndiesL 

KfltiDiiQ] Ocogr^iphlc: Society, for arcliealoglcni work In Psiiniiia. 
ne^earcb Coiporution, for Canal ^ne Biological Area. 

The followiiig appropriations were made by Congress for the Gov¬ 
ernment bui'caus under the administrative charge of the Smithsonian 
Institution for the fiscal year I05!i: 


Salinies and —_______ 12 + 410 ^ 500,00 

Z^atlcual Zooloftral Park^_^_______^15,000.00 


In addition, funds wer« transferred from other depaitmcnta of the 
Government for expenditure under the direction of the Smithsonian 
Institution as follows; 


Worirlng fond {cnmsferred to Che SmlchfioiiJan lustltaCloD br the 


Institute ef Inter-AmeHcaa Alfa[TB>__. 


$24,2ST, 37 


WurltlnB fncilt, trunsteneil frtuD the ttutianal Park Service, Interior 
Di.rtuiTttoetit, for arch«il0gk'al luvcBtlgatlouH In river basins 
tiinjughoDt tbe United States—_____122,700.00 


The Institution also ndminiaters a trust fund for partial support 
of the Canal Zone Biological Area, located on Burro Colorado Island 
in tlce Canal Zone. 

The report of the audit of the Smithsooian private funds follows: 


WA&tiiHaTON, D. a, SepfeifibfiT 8, ISSS, 

^ YtlE BoAOIt OF RFaE^ITS^ 

InstHuHoK, 

WonKinffton £5^ B. 

We hove examined tie awonnt* of the SmlEluoiildn Inxtltatloa relative to ltd 
private endewineut funils and irffts (bat excltidtn^ tbe N'arlonal GaUer^ ot Aft 
and oUicr departments, bnreaua, or operatlanB adDitnlatered by the iMtltution 
under Federal approprEaGona.) far the year ended June 30,1KB. Our exaiulua- 
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tloD was luadi! Jn aeeanlaDCfi will) gGoeratl^ niidlttl^E stAiideird^^ 

aceordlaglj Liicluit>e<! mch t^ts of tJlc AccnalftEn^ records and such dtber auditing 
procedures ss wc considcreii tif^rcssary Lo tbe clrcnmslBiiccs^ 

The InstltntiDti malDtsisB Ita scconnU ™ a cosb biuilq aud daea aot Dccnio 
Income and expenses. IxuLdn bulldlneat ftimlturCp equlpiucntp works of art. 
living and dtbftr apoetinetLii a ad certain suodrj property arc not Included In 
the aceounts of the Institution. 

In OUT opinion, the accontpanylnjr flnanclal ^tateinoiits praHcnl fairly the poel* 
tlon of the prlTate fimda nnd the cash and investiueiits thereof of tho ^ndlh- 
sonlnn Institution at Jeino 30+ 1^ (e^cIndEng the National Gallery of Art ftnd 
othor dcpnrtmentSh biireatis+ or opcrntlons DdcnlnlBlered by the Instltutton under 
fVgdpriil nt^i^oprlatlons} and the cash receipPs and liUhor^snepta for the year 
then obtled. In t'onfonnity with generally accepte^l nceaunilng principles applied 
on n basis eoimlstcnt with that of the prerodJn^ 

Marwick p ^Iitcieell & Co. 

Respectfully submitted- 

Eobkbt V, 

Vaxntvah 

Clarence 

Ewcutive Cc^imiUee. 
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jVDVERTISEMENT 

The object of the Gexiiral Aitendsx to the Annual Report of the 
Smith^ninn Institution is to furnish brief accounts of scientific dis¬ 
covery in particular directions; reports of inTestigatioiis made by 
staff members and collaborators of tlie Institution; and memoirs of a 
general character or on special topics that are of intei'cst or value to 
the numerous correspondents of the Institution^ 

It hu3 been a prominent object of the Board of Regents of tlie 
Smithsonian Institution from a very early date to enrich the annual 
report required of them fay law with memoirs illustrating the more 
remarkable iind iiji port ant developments in physical and biological 
discovery, ns well as sliowing the general chameter of the operations 
of the Institution; and, during the greater part of its historyj this 
purpose has been carried out Inrgiely by the pufali cation of such papers 
as would possess an interest to all attracted by scientific progress. 

In iSSOj induced in part by the discontinuance of an annual sum¬ 
mary of progress which for 30 years previously had been issued by 
well-known private publishing firms, the Sccretaiy had a series of 
abstnicts prepared by competent colluborators, diowing concisely tlie 
pmminent features of recent scientific progress in astronomy, geology, 
meteorology^ physieSj chemist ry, minernlogyj botany, zoology, and 
anthropology* This latter plan was continued, though not altogether 
satisfflctoriJy, down to and including the year 3S88, 

In the report of 1S89, a return was made to the earlier method of 
presenting a miscellaneous selection of papers (some of them original) 
embracing a considerable range of scienfific investigation snd discus¬ 
sion. This method has been continued in the preHcnt report for 1953- 
BeprJilts of tlie various papery in the General Appendix may be 
obtained, as long ns the supply lasts, on i^equcst addressed to the Edi¬ 
torial and Publicatiorts Divinion, Smithsonian Institution, Washing¬ 
ton 25, D. C. 


Science, Art, and Education^ 


By R. E. GiBSOJt 

Uirfctor, AppUtd Phyd^t iatwoforr 
The Johiu Hopkins Vniverdty 


'TUe old order cliangictli. yloWlnp place to nc*, 
AndCodfulflllsHlBiaelfln many ways, 
lieat one custom sbonltl corrupt the world." 

TEaWTSos—^JLforfe d'jrifcirr. 


EiTEsaiTE changes in the scope and character of scioiitific research 
hare takeu place duriiig the past 75 years. Scientific research 
as 8 private activity of interest to a few inquiring initids, pursuing 
knowledge for its own sake and their own esthetic satisfaction. It 
has grown to be an activity of widespread public interest cultivated 
for results that have an immediate and far-reacliing effect on eco^ 
nomic, social, political, and military thought and action. This chan^ 
has proceeded at an ever-increasing rate. Its uitciit may be appreoi* 
ated when we consider the large sums of money now devoted by the 
industries and goTeruntent of this country to the support of acieutific 
rescarah, and remember that only 40 years ago Moseley tlinnked 
another coUege at Oxford for the loan of a vacuum pump tliat made 
possible his classical experiments in tlw X-ray spectra of the elements. 
For reasons we shall explore later, it was inevitable that science 
and scientific research should emerge into a dominant role in modem 
technology and that concomitant clianges should occur in the outlook 
of educational and research institutions. The onrichetiing effect of 
technology on our material civilization is unquestionable, and tlie 
continued extension of the role of science in technology is imperative, 
if we are to preserve ascendancy in a world of keen economic and 
military competition. We maV) however, wondw about tlw increasing 
iiiYoivement of universities, of centers of original scientific thought, 
and of individual scientists in tlie maelstrom of practical affairs 
through the magnetic effect of the large financial support available 
from industrial and govcmmental sources. Tlie study of science 


P-I*r It bneti ou Qrtld» ti.l .pPMffJ In tlw fieknb.t, ™l. 41. 

p.p. aS9-f«0, ISM. ftna llte AnotJ Fonc** Omnlc*! JoniMl for Jolr IM- «“il 

aifDUbllAliHl ilTeii ty tirt mnT^W- 

ISO 
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started as nn iiitellpcLual pursuit, nnd it still offers to mautind con¬ 
tributions that trauscend purely materialistic considoratioas. llei'ein 
lie its points of contact with the other esthetic and intellectusl activi¬ 
ties, and its disciplines and methods, whose value in cultivating dis¬ 
crimination and judgment In the average citbsen constitutes one of the 
strongest educational assets of our time. It is possible that this side 
of science is being neglected and depleted by excessive preoccupation 
with material advances. This is one of the problems arising from the 
accelerating growth of scientific technology, and its solution demands 
the establishment of a balanced perspective in wbidi to view the 
kaleidoscopic scene presented our times, 

lo order to develop a background for considering the delicate bal¬ 
ance between material progress on die one hand, end the scorch for 
Dew truths on the other, I propose to look again at the Incentives and 
objectives of science and die useful arts wid to sketch a simple pattei-n 
by which we may trace fundamentals through the maze of modern 
technology. To acliieve this balanced perspective, we shall attempt 
to bring out resemblances and differencea that exist betiveen the 
sciences and the arts, and consider human attributes and relatioiishipH 
involved in their cultivation. Tliis will lead us to the implications of 
the growth of scieutific technolo^ in education, and consequent ex¬ 
pansion in the scope of universities and colleges. Finally, we filial) 
note that the meager influence of scientific thought on the intellectual 
outlook of society at large suggests that there are ideas arising in 
the field of natural pliiloaophy which might be profitably trunsplauted 
into die field of moral philosophy. 

THE USEFUL ARTS 

From earliest limes, man has sought by the use of his intelllgenco 
nnd skill to adapt die resources of the physical ivorld to the enhance¬ 
ment of his own welfare, comfort, and security. Thanks to liis capac¬ 
ity for conceptual thought and his ability to communicate thought 
through true speech, man has been able to preserve die results of hie 
etfortfi in a cumulative tradition. Thus, there arose over the centuries 
the practice of the “useful arte,” an activity that has supplied all the 
material benefits whidi mankind has enjoyed and on which its very 
existence depends. “Art” is a word used in a variety of sensoa, but 
1 suggest diat in its principal connotation it refers to the reduction 
of a complex of ideas to a form that appeals directly to the emotions 
of man. This Is a definition that covers the art of the painter, the 
nnmeian, the actor, and tlie poet, as well as that of die weaver or 
desi^er, the silversmidi, the engineer, and the physician. Tlte in¬ 
centives of tha useful arts lay in a realization of tlie needs or wants 
of Society, of possible markets, nnd of military or economic problems. 
The methods used by artists and artisans were purely empirical, based 
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on iDdiTidua) training, skill, mgennUjj or experiern^e, I in aginative 
ability to percaive, weigh, anti Integrate jntuitiTely the many ele- 
ments of a complex phenaTnenoa and to express the results of tliis 
intuition in tangible form or conimunicabk pattern ie an e^^ntial 
trait of tie successful artist. By these attributes, artists through 
the centuries have been able to reduce to readily apprehended or 
useful forms complexee of ideas they did not understand explicitly, 
by rules or practices kamed by empirical cut-and-try methorls. Thuifs 
the useful arts and industries were founded on complex rules and 
procedures of purely local or specific application which were often 
the result of years of patknt and groping search. Frequently these 
rules and procedures were ao specific in their application tlmt a slight 
departure from standard practice resulted in failure. It is not sur¬ 
prising, therefore, that trade secrets were one of the most highly 
valued possessions of each art or craft. Teamwork was not a char- 
acterisjtic of tbe arts, departures from standard practice were dis¬ 
couraged, and the extension of an art or the creation of a new one 
de];ended on chance or on indiridual intuition. 

In the intensely eonipetitive atmosphere of the modem world, 
the traditional meOiods of the arts with their reliance on the expert 
and his rules have proved to be inadequate and uncertain. Industries 
have turned more and more to science for ossistance in advancing 
the arts ou which they depend. 

NATURAt, Ffin.OSOPHY 

‘^Science,” says C- N. Hinsliclwood, “is not Ute mere collection of 
facts, which are infinitely numerous and mostly uninteresting, but 
the attempt of the hiitnan mind to order these facts into satis^ing 
patterns . . * The jini>osition of design on nature is in fact an act of 
artistic creation on the [)art of the man of science, though it ig subject 
to a discipline more exacting than of poetry or painting,”* I sub' 
scribe without reservation to this stutenient, which places as the 
principal objectives of science the study of hum an experience, the 
establishment of tho validity of this experience, and the fitting of 
valid experiences into satisfying patterns or structures, wliich can 
bt communicated unambiguoudy to others. The great contribution 
of Newton was not the observation that apples fall, but the fitting of 
this fact into the same pattern that describes the motion of the planote 
in tlieir orbits and the expression of this pattern by a general formula. 

Thus, white the byproducts of scientific research may be items of 
such importance as new instruments, new materials, new machmes, 
the nmussing of data—or even the creation of new sciences such as 
electronics or nucleonics^its unique objective is the systematization 

* c. Th* ef pkriletl t’htvlMttf. Orfard, IMf. 
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of valid human experience m satisfying |Jatterns that can bo described 
exactly. This attempt to fit valid experiences or facts into satisfying 
jiuttems with the help of the cohesive bond of a system of logic is 
important from three points of view. In the first place, it facilitates 
comprehension. An established piittern is an excellent aid to memory j 
wo can carty around a great deal of knowledge merely by remembering 
the pattern and not overburdening ourselves with isolated facts. 
This increases the power of the human mind to comprehend its cumu¬ 
lative experience; I need Imrdiy remind you that such a pattern is 
exemplified by the laws of thermodjmamics and the theoiy that makes 
possible rigorous deductions from them. This pattern embraces a 
large fmetion of the experience of chemistry and engineering. In 
the second place, u pattern gives ns a basis for understanding by bring¬ 
ing out relationsliips among isolated facts or events. We understand 
new experiences when we can express them in terras of cxjieriences 
already familiar to us. In the third place, a satisfying pattern alwa]ra 
suggests extensions of itself and, thereby, gives a sound and fertile 
foundation for the prediction of new facts or events. In short, a 
satisfying pattern (or theory) enables us to mobilize knowledge for 
inunediate use, not only in flie domain of pure science but also in the 
domain of applied science. 

Over the course of three centuries this quest for understanding has 
developed a natural philosophy whose foundations have become pro¬ 
gressively simpler and whose logic has grown more powerful. The 
elements of the satisfying pattern have become simpler, its design 
more apparent, Ita realm of application ha.s iiroadeiied from the 
simple mechanics of Newton to cover the various branches of modern 
physics, chemistry, and engineering, and it is rapidly embracing the 
more chaotic experience of biology a nd medicine. Indeed, the pattern 
has become more than satisfying; it has become compelling. Wlien 
our experience doM not fit the pattern, our first reaction is to make 
sure that the experience is valid and not vitiated by some instrumental 
error or oversimplification of the conditions of observation. Some¬ 
times the pattern itself must be changed radically, as occurred with 
the introduction of the relativity theories and quantum mechanics, 
but these changes merely cnlarg^ the whole pattern, requiring the 
reairangemcnt but not the abandonment of the existing elements of 
design. Like a piece of fine tapestiy, the pattern of natural philos¬ 
ophy is made up of numerous smaller patterns, each of which has an 
artistic consistency in itseif and in if s relation to others. As scientific 
knowledge has grown, broader patterns have become apparent: 
the detailed design has merged into a consistent whole without loss of 
individual identity. 
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The foregoing discussion is sumninrized graphicdUy in figure 
irhcre the incentives und obiectives of the sciences end the arts are 
given. The rightdiand column represents die useful arts, whose iu^ 
centives are the reali^tion of a need or a market, the desirability of a 
new luxury, or the urgency of a new weapon of defense. Its methods 
are purely empirical, tlie work of the expert and the inventor* Its 
objectives are cotnmodltit^ or other t^ingible products for use or orna¬ 
ment that appeal directly to the emotions. Tlve byi>roducts of the 
artjJ are new facts, new materials or techniques, or new problcnts. 
The practice of useful arts is a clear-cut human activity whose utility 
LE apparent aud whose definition is relatively easj\ On the left-hand 
side is a column representing pure science, a private activity whose 



incentives lie In the desires of individuals to widen human experience 
by the collection of neiv facta or in the curiosity of individuals to 
explain new phenomena. Its cliief product is unJmtflndmg* The 
methods of pure scientific research involve, first, tlie establishment of 
the validity of the experience involved, i. e., the establishment of 
scientific facts, and second^ ilie fitting of these facts into satisfying 
patterns (ttieories) to achieve compreliension, understanding, and 
power of prediction. 

Although I have iabeled new substances, new instruments, new 
techniques, etc*, as ^^byproducts’’ in order to simplify our definitions, 
I do not underestimate tlieir importance. Indeed, they are part of a 
very important closed circuiL In order to extend and integrate their 
patterns, to make them more and more satisfying, scientists have 
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found it tiBcesstiry to eiploro into BTery region susceptible to precise 
obserrfttion. The history ef natural philosophy has been marked 
by milestonca, each indicating the discoveiy of a new device or tech¬ 
nique whidi opened up to human eiperience regions that were hitherto 
inaccessible. These devices were means to an end, but the end would 
never have been achieved without the means. Telescopes, microscopes, 
X-ray diffraction apparatus, chemical analysis, cyclotrons, and rockets 
have all been means of opening up new areas for valid experiences— 
there are more to come. 

APPLIED SOENCE 

About one hundred years ago, natural philosophy reached a stage 
where it could moke significant contributions to the useful arts by 
providing for them a broader basis for understanding and conse¬ 
quently making predictions about the processes and products tlmt 
are the business of the useful arts. In other words, tlie satisfying 
patterns had been extended eo far that they now began to accom¬ 
modate the experiences already gained in the useful arts and to pre¬ 
dict new possibilities for application in the production of commod¬ 
ities. Tlie industrial uses of electricity and tlie application of organic 
chemistry to the manufacture of synthetic dyes ushered in an era 
characterized by the increasing use of Uie disci pi iuo and understand¬ 
ing of science to supplement the empirical knowledge and intuitive 
skill characteristic of tlie useful arts. This has resulted in an accel¬ 
eration of tho development of the new technologies on which modem 
life depends. Practical tedmologlsts have sought more aud more 
to broaden the basis of their operations by drawing on the power of 
the satisfying patterns of human eiiseriencc to predict promising 
directions for advancement of tlieir arts and for the cure of the in¬ 
evitable troubles associated with new advances. This admixture of 
thought and action, of understanding and practical knowledge, known 
as applied research, is now the basis of all progressive teclmology 
either in peace or in war; however, its organization, direction, ob¬ 
jectives, and even its moaning are subject to considerable argument. 

in figure I, I have indicated applied researcii in the center column 
as having the same incentives and objectives as the useful arts; how¬ 
ever, the methods are different. In figure 2, an attempt is made to 
illustrate in more detail tlie place of applied research in the over-all 
scientific and technological scheme of things. The realism of this 
diagram depends on the use of closed loops or eircuito, rather than 
straight-lina flow patterns, to depict the interrelationshipSL The idea 
of closed-loop I'clations is borrowed from the technical fields of elec¬ 
tronics and automatic control (although it dates far back m organic 
evolution). It requires little Imagination to see that any organiza¬ 
tion desigtred to moke the best use of collective human inteUigenoe 
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must involve a complex network of feedback loops in which ideas 
are generated and regenerated by their transfer from one field to 
another. 

On the left side of figure 2 we see a “red” circuit involving pure 
resean^h—the step between curiosity and understanding. Since un¬ 
derstanding leads to keener, more intelligent, and more powerful ob¬ 
servations, a positive feedback exists in this circuit and ideas build 
up rapidly. The growth of centers of research and the tremendous 
increase in the size and number of scientific journals bears eloquent 
testimony to the effectiveness of this feedback. On the right, the 
useful arts are represented by their modem counterpart, development 
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And engi reeling, the fitef;! leading from the awnrejrie^ of a need ot 
market to Ji commodity to supply the need. New products stimulate 
tile desire for newer praducts and a positive feedback exists m this 
circuit aJsfr—a feedback fortified by competition and profit motivea. 
In tlie military field, tliis positive fe^bock is paHicularly pronctin^. 
The development of a new weapon of offense demands immediate 
advancea in weapons of defense end vice versa. can ^pect the 
amplitude of the current in this circuit to build up at ever-increasing 
rates, and the liistory of technological output of this country in the 
past 20 yeaK is ample evidence of this buildup. In between the two 
extreunesy represented by the red circuits, lies the region of applied 
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research, the re^^ion in which most of our larger research institutions 
now operate- I have puqxisely refrained from representing applied 
research by a block with special incentives and objectives but have 
used, instead, two circuits to typify its functions. 

The *‘bhic” arrow Indicates the demands of development and engi' 
ncering for understanding. In Uie course of a development, new 
phenomena mar be encountered or problems arise that require elucida¬ 
tion from a broad point of view. If brought to his attention, these 
stimulate the interest of the scientist, and the understanding resulting 
from his researches feeds back to broaden the basis on which the de¬ 
velopment rests, to predict promising modifications, or suggest reme¬ 
dies for troubles. The deTelopinent of high-perfomiance jet engines 
furnishes an excellent example of the working of tlio “blue’' circuit. 
These engines dciiend on combustion rejictions in gases moving at 
relatively high speeds, and In the ooui'sc of their development many 
significant problems liavc been brought to light in chemical kinetics, 
fluid dynamics, and thermodynamics—the need for a fundamental 
theory of flames has been accentuated. These problems have chal¬ 
lenged the research physicists and chemists to develop understanding, 
and already their results are being fed back into the design of practical 
engines. 

The “green” arrow indicates a circuit energized by wliat are essen¬ 
tially byproducts in the quest for understanding, new substances, 
techmque.s, or principles. The outstanding example of this circuit is 
the 11% of atomic energy, which applies on a largo scale substances 
and tccbniqtics that were completely in the domain of pure research 
only a few years ago. Another current example is a byproduct of 
solid-state physics (one of the more academic subjects in modern, 
physics), namely, transistors. The “green” circuit has already started 
to oscillate in the transistor field, and a revolution in electronics is in 
process. 

Figure 2 presents a aimplified and unified picture of modem tech¬ 
nology, the interlocking world of technical thought aud action in 
which the professional scientist works and for which he must be 
educated. It suggests several interesting points: (1) The intrinsic 
place of pure research ns a necessity and not a luxury in the integral 
scheme of technology is brought out; pure research is the fource of 
understanding, the catalyst of technological progresa, (2) The dia¬ 
gram is noteworthy for the absence of any mechanism for negative 
feedback or automatic volume control in any of the circuits. In the 
long run negative feedback may be needed for stability, but in the 
meantime explosive buildup in any of the circuits is inhibited by such 
attenuation or friction-damping factors os the shortage of well- 
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(.rained, unAginative mezi, impedances in communications, or limita¬ 
tions on capital for e-Ttension of facilitiEs. (3) The diagmin empha¬ 
sizes tJie need for good con^munications between fundamental rcisearcli 
and engineering if we are to i-ealiase and use most effectively tlie cata¬ 
lytic effect of understanding so necessary in a world doiuinated by 
intense economic and militarj’ competition. This part will be enlarged 
upon later. 

Fi^ira 2 also suggests a reason why it is so difficult to define or 
classify applied r^arch in terms of conventional organizational con¬ 
cepts. Tlio incentives of applied research are varieJ, for they may 
be ei^er the realization of a need or a market, or the conviction that a 
new idea may, upon conversion to practice, create a need or a market. 
The chief products of applied research are commodities, but under¬ 
standing is a bypmduet. Applied research bridges the gap between 
activities carrii^ out for intellectual satisfaction and those whose 
aims are materialistic. Nor la it remurkable that such an activity 
eludes simple definition and organization; applied research can per¬ 
haps best be described as teamwork between those who think and those 
w'ho do. 

Perhaps the outstanding contribution of the IVesteru nations to 
civilization is tlie application of natural philosopliy to accelerate and 
extend the progress of tlie useful arts. The inci'case in the productive 
capacity of the individual worker, achieved in these nations (liroiigh 
technology, has made possible for tlie majority of their populations 
a standard of material welfare uncqualed in the history of man. 

SCIENCE AN1> CREATIVE ART 

Art and science have come to be regarded os entirely separate and 
even antagonistic human activities. Indeed, tiiere has grown up a 
legend wliich iieprescnts Uie scientist as a cold-blooded, objective 
dealer in facts and figures, whose itnagiuatiou, if any, is narrow and 
distorted, a man with whom estlietic setisibiiities ai'e not associated, 
and who possesses u “scieiittJic mind,** a relentless logical madiiue 
endowed with undeBned mental characteristics beyond the reach of 
ordiiiap’ humanity. At the same time, tlve artist is associated with 
loose living and looser tliiiiking, a genius dealing with abstractions 
from tlic iienumbm of human experience, whose creations ar© entirely 
subjective in meaning, luxuries rather than necessities in the world 
of reality. I need hardly odd that both these legends are quite 
misleading. 

A very significant change is in progress; the kinship between the 
creative artist and die scientist is being rediscovered and reaffirmed, 
and scientists, it seems, are taking the Initintive in this movement. 
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The quotation I rna^ie from Hijishelwood^s “Structure of Physical 
Chemistry^ is an e^omplp- f should like to quote two other passages 
expressing the same thought J 

We bqi-e a pflnidcn Id the method of scJeDce. The resoarcli man may often 
think and t^ork Hte an artist, but be has to tatk Itte n bookkopp&r In terms of 
facts, Denres and ^Hcncc of tbou|[ht. tH. I>. Slmytli. quoted by Gerald 

Noltou fn AiuerLcan ^tentlst, tdI. 4l^ p, 93, 

The ^at iKJentljit rtniat be regarded a« a creative artist and it is quite false 
to think of the scientist as a matt who merely follows rules of logic and eitper^ 
ment. [W+ B, Beveridge, *^e Art of ^Sentme Inteatlgatloftt^ 19S2.] 

It has been realized for a long time that Uie choke of a fruitful 
research problem^ the selection of a fertile hypothesis, and the genesis 
of ft brilliant theory are decisions whose quality differentifttes tlie 
greater scientist from the lesser. They are decisions for which no 
rules of logic exist but in which the imagintition and the intuition of 
the investigator play the dominant part- In this sense the great 
scientist is also an artist, and his imposing of a pftttem on nature is 
definitely an artistic creatinn. 

HcAvcver, we may go further in establisliing an affinity between urt 
and science along lines that were laid down by Martin Johnson a few 
years ago in ftn uiteresting book entitled “Art and Scientific 
Thought—^Historical Studies Toward a Modern Revision of Their 
Antagonism.” The creative artist is one whose imagination gives 
him a penetrating insight into the significance of human experience, 
and whose craftsmanship enables him to build this insight into a 
pattern or structure by ivhkh it is communicated to sophisticated 
obserrers. In a disciplined art Imagiiiatjon doc^s not l>ecome fantastic 
but wcavas ideas into a pattern that awakens the observer to a tran¬ 
scending realization of soino truth or exj>erience. The actual ideas 
conjured up in the mind of one observer may, however, differ in 
detail from those of the artist or those of some other obseni^er, de¬ 
pending on their past experiences, CoinparB this with the work of 
the creative scientist whose imagination sees the significant facts in 
certain phenomena and leads him to weave these facts into a satisfying 
pattern that he cam communicate to others; The resemblance is 
obvious, but there is one important difference; the patterns (theories) 
of the scientist must bo eonuuunicable to his audience in such a w'ay 
that formal deductions and interpretations made by each individual 
agree exactly with those of any other individuiil and with those of the 
author. This quantitative communicability of patterns of fact is tlie 
characteristic that differentiates science from art and, even more^ that 
provides the only criterion for tlie validity of the scientist's facts and 
patterns. As Martin Johnson remarks,^ 


* AH ind jcfnatlfle t&DDfbt, p, 12. New Vqi'IC, 1VI9. 
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. . . Qie wDflE of Bdeatlpt and fl4*tist flUfct Is iM pfiPBeiitatEDn of Fanq^ P^ttertii 
Structure, Ju matcrLal or Ld moEital Images. For tlio ^ork of oUhcr to fuitUl it" 
funetioa it must be coiumimkablo; the hearer, reader* or beholder of the work 
of sj'i muHt in the end Hud eohereseo AOd foeHug f^m the tmages aroused In 
his IIWD iiilBdH and the verifier of the scienllfSe theory- be able to reiirc4Hoe 
In hlj own matheu^tlca and exi>eTLii]eiits the meaisurable facta coDunuotcated. 
The most obvious divergence beiwcon art and edetirce Is that anjr number of 
reBpouclIu}; peraooallttee to ft vrork of art will And theni.selve^ creatlntj any 
nutii>>er of differlog emotlonnl pal terns; on the other hand, the numerLeal verb 
dcatloD of B aclentlfle theory la unlquei all the different scleDtidc mlndi: eon- 
verifiuB upon identity. They Invoke this Identity aa the only test that the 
coinmunlcatloii of the pet tern of eieetrons or ntoms or time amj ^ii^ice measure- 
men ta la valid. The identliy is posdhio because the subject of phy^lcftl 
science Is cr.mfined to the meastiirnble, whereas the snbject of the arts is auali- 
intiTOt not quautitatlve, Wiih this dlstinclion guarded, ihe physicist and the 
Imaginative artlsi might learn to see La one another the rehe^'tien each of 
his own hIiCh discipline, and method- 

Aside from establishing^ a basiij for jntertidion between two gi'eat 
human activities^ and thereby strengthening both^ the foregoing 
considerations have implj cations of great interost in science. In the 
first place^ they point up the need for a constant flow of imaginative 
workers into the Belds of basic and creative research, A liberal 
education in school and college is the best vehicle we have today for 
cultivating both imagination and powers of coinmunicntioTi, A 
feeling that the physical sciences are an integral part of human knowl¬ 
edge and experience^ and not the specialized preoccupation of a few 
odd characters;^ promotes the formation of a climate in which imagi¬ 
native men wish to devote their livea to research- This subject will 
be discussed In more detail later. 

In the second place, tlicse consldcrationa suggest that quautitative 
communicability of facts and patterns is a fundamental, if not the 
futulamontal, characteristic of science. Imagination enters into the 
ordering of the facts into satisfjinig patterns or tlieories and in the 
perception of the implications of tlie patterns but not into the inter¬ 
pretations of tJie communications the listener receives from the author, 
Results are valid scientifically only when they can be communicated 
to any serious and intelligent listener, conveying to him ii meaning 
which is exactly that intended by the author—a quantitative descrip¬ 
tion of e.vpcrience that the listener can verify independently. The 
scientist must have the power of exact expression—^nowadays tills 
generally means a facility with mathematics, but this is not all; 
the pattern he wishes to communicate must also be capable of exact 
and unambiguous expression and interpretation. 

There ore thttfl further interesting implications of the require¬ 
ment for exact and quantitative communicability m science: 

(1) It has placed severe limitations on the subjects available up to 
now for scientific study. Those subjects must bo so simple that all 
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the significant variables can be isolated, expressed quantitatively, 
and related by some logic such as mathetnatics. As the patterns of 
science arc extendedj their ability to include more complex subjects 
grows exponentially and tbe limits of their application are still far 
away. Indeed, if wc follow H. Dingle and use the term “valid 
hiitnan experiences’" rather than “facts,*' we see that the application of 
sciences may extend beyond the physical world of the VictorianSi 
In the meantime, however, there are areas of such complexity and 
haziness that they are currently beyond the reach of exact science 
and must, as yet, be left to the artist. 

(2) The requirement for quantitative communicability has led to 
a steady monotonic progress of science from one generation to an¬ 
other, knowledge fulfilling this requirement being immune to the 
vagaries of fashion which cause periodic fluctuations of value in 
the creations of the artist. The young scientist of today sees tlie 
universe from a vantage point on tho shoulders of the giants of the 
past, the inheritor of a cumulative tradition which enables him to 
attack problems that were imijossible in bygone ycats. '^le steady 
progress of science, contnisted with the cycles of opinion in the arts, 
is the reward tho scientist receives for confining his attention to 
simple subjects and avoiding the siren call of the colorful wildernesses 
of human experiences. The steady progres-s of science over the last 
300 years, contrasted with the changing natural philosophies of the 
previous millennia, leads us to speculate about natural selection in 
tlie suiwivnl of sj’stetns of knowledge. Was it a happy accident that 
Galileo, Newton, and others stumbled on a pattern that has been 
capable of continuous extension, that aocommodates such a range of 
valid experiences, and tJmt had the property of quantitative 
communicability t 

(3) In regions simple enough for the application of science, con-^ 
sistent patterns of knowledge and quantitative communicability give 
to the inexperienced and even mediocre practitioner powers that 
otherwise are gained onl}' after long experience by the highly accom¬ 
plished expert. For example, the brilliant and experienced surgeon 
may look at a patient and with unerring intuition decide that he 
needs a blood transfusion, but lie cannot communicate exactly to his 
students the complex integration of observations that leads him to 
this conclusion; they must have experiences similar to bis before 
such communication is possible. If, however, the problem is sim¬ 
plified by systematic study to a point where the necessity for a trans- 
fusion can be correlated exactly with tho presence or absence of def¬ 
inite amounts of identifiable substances in the blood, and methods 
for measuring these are devised, then a pattern that is exactly com¬ 
municable is developed which even the novice can completely ap¬ 
prehend and apply with confidence. 
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Up to this point w% have discussed science, the cre&tive arts, and 
the useful arts and shown, I think, that these have much in common, 
all containing the elements of pattern and coinmimicability. In sci¬ 
ence and the useful arts, the pattern and its elements (facts) must 
be susceptible to quantitative and exact communication so that the 
reader develoiis identically the meaning tlie author tries to give. Per¬ 
haps the chief dlHerence between science and the useful arts is that 
die former strivis toward patterns of general and even miivctsal 
comprehensiveness, ivliereas the latter is content with patterns of 
very local application. The ci'eative arts strive for i>attems of uni¬ 
versal comprehensiveness, but their communicability is qualitative 
rather than quantitative 

in the light of these tlioughts, the quotation from II. D. Smytli 
takes on a meaning that was not apparent before-, the scientist works 
like an artist in making his patterns and like a bookkeeper in ins 
communications. 


ATTRIBUTES OF AOKD IN RESEARCH 

In commenting on Hgnre 2, we noted tlie integrated role played by 
pure, or basic, sclentihc research in developing patterns of under¬ 
standing to catalyze technological advances. TJiis role is being real¬ 
ized more and more, but it is by no means ingrained deeply in tlie 
minds of those who have power to affect the research and develop¬ 
ment policies of uuiversities, industrial firms, and nations. There 
hi at present grave concern that there is a shortage of basic research 
in this countty, that the applied sciences with their greater material 
rewards are draining away the remaining resoui'oes that are available 
for the cnltivation of pure science, and that we face a bankruptcy 
of ideas for future developments. A real preblem exists. It is a 
problem whosa ramifications extend much further than tlie need of 
understanding on which to build tomorrow’s technologies and whose 
roots lie in the substratum of philosophy. Its solution involves much 
more then short-range material considerations. In discussing this 
subject let us first consider the attributes of mind and the education 
of the research scientists who are the effective agents in producing 
oscillations in the pure-itBearch circuit. 

If we take a cross section of productive research workcre in this 
country, perhaps by studying the authors of articles in the better 
journals, we find represented several kinds of minds which may be 
classified as: (a) the Promethean, (b) the critical or analytical, (c) 
the cumulative and inductive, (d) the cumulative and d^riptive, 
(e) tlie meticulous, (f) the routine-industrious. It is evident that 
more than one of these attributes may be found in any given indi¬ 
vidual, although one will generally pre<lominate. (a) The Promethean 
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mind tries to inject sometbing radicftlly new into nnything it does- 
It may provide the fiash of genius that shows up a new continent of 
knovrledg^- or gives rise to a new all-embmcing theory. It may tlwow 
new light on old tough problems. It may just invent an easier and 
better way of performing an experiment or making a tommodity. 
It is a mind that transmutes ideas from one field of experience to 
another. (I>) The critical or analytical mind lakes nothing for 
granted, but examines keenly all statements presentctl to it, probing 
deeply into their consequences for consistency and rigor. It is the 
questioning mind so needed for clarification of complex situations 
and for establishing the validity of experience. <c} The cumulative- 
inductive mind ranges in tlie literature and in experiment, collecting 
facts and attempting to put them rougldy in order. It is a tj-pe of 
mind that has contributed, for example, largely to physical chemist^. 
It is a type of mind that makes local elements of pattern, {d) The 
cumulative and descriptive mind is that of the ti-ained and keen 
observer who remembers what he secs and describes it clearly for 
others to read. It is the mind that has laid the fonndationa of the 
complex sciences of astronomy, geology, and natural history. It 
is always evident on the frontiers of knowledge and is the stock-in- 
trade of the effective teacher, (e) The meticulous mind is concerned 
obout the correctness of all details in observation, procedure, and proc¬ 
esses. It is concerned with tlie search for accuracy and precision, (f) 
Finally, we have die routine-industrious mind that follows through 
tdentlcsaly, especially where many experiments are needed to estab¬ 
lish one fact and where repetitive processes are of the essence. 

History has shown that all these mental attributes have important 
roles to plav in the sound and steady growth of all branches of science 
and engineering, and w'e should be guilty of crass intellectual snob- 
bciy if we discounted any one of thenL The meticulous worker who 
spends years establishing the real facts in a complex phenomenon 
or in perfecting a technique, or the routine-industrious man wlio ex¬ 
plore an at«a thoroughly by a long series of measurements, provides 
ynpam and materials for the inductive thinker and tlic creative artist, 
materials they might not be able to get for themselves. The critical 
mind keeps thought and observations on the track, saving costly 
detours along falsa trails. Each has hia place, and the secret of tlie 
efficient use of manpower rither on a laboratory scale or on a nation¬ 
wide basis lies In assigning to each mind a job suited to its attributes 
and carrying with it recognition of contributons to a worthwhile 
objective. 

Throughout tlie centuries, tlie progress of science has depended on 
teamwork. Although each investigator planned and carried out his 
work in a very private manner, he took care to make his results public 
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as soon os possible through communications to colleagues in yatious 
parts of the world or tli rough articles in joumals. As a result, the 
work of any In vestige Cor becamo available to others for criticism and 
extansjon; in short, »U attributes of mind could be brought to bear on 
a acientihc topic once it had been formulated and exposed by an inves¬ 
tigator. An unorganized, but none the less effective, team niade up 
of men from all nations quarried and polished the stones of which 
the structure of science is built. 

Two thoughts prompted by the previous paragraph may be men¬ 
tioned in passing: (1) In areas of work where national safety re¬ 
quires a high security classihcation, it is impossible to use the method 
of publication to enlist the services of all the attributes of mind neces¬ 
sary on a team. Special efforts sliouM be made, tlierefore, to ensure 
that all security-claasified fields of work are furnished with tesmis 
diversified cnoii^ to ha ve within themselves all the attributes of mind 
necessary for a sound and critical program of reiaearch and develop¬ 
ment. (2) Problems in the distribution and eniploymont of man¬ 
power might be approached more realistically on the basis of the 
mental attributes of scientists and engineers (similar to those I have 
enumerated) rather than on the basis of their professional training 
alone. There are many examples of chemists who do excellent fobs 
as engineers or administrators and still retain their interests in 
chemistry, but if Promethean minds are set to work on routine prob¬ 
lems, or if routine-industrious minds are given problems that depmd 
on creative ability even in the field of their own training, fnistration 
of the men, mediocrity of the product, and a general waste of man¬ 
power are the results. 

Ketnmiiig to our main theme, I should like to suggest that the al¬ 
leged shortage of basic research in this country really means that we 
need more creative and imaginative minds in our national portfolio 
of scientific assets. The catalytic effect of a creative piece of work in 
providing new and speedier channels along which men with other 
attributes of mind can effectively devote their efforts is a phenomenon 
that has been demonstrated time after time in the history of pure 
science. I recognize fully the importance of all attributes of mind 
in the development of science, and of fundamental training in scientific 
discipline, of the acquisition of habits of careful observation and criti¬ 
cal reasoning together with the cultivation of experimental skill as 
ingredients in the education of a research scientist. However, an 
alert mind and a fertile but disciplined imagination are characteristics 
that are indispensable to the scientist whose work is to rise above 
mediocrity and blaze trails for others to follow. I also wish to em¬ 
phasize that we need more young imaginative workers who can sons© 
the significant problems, plan original methods for their solution. 
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and point out way^ in which the patterns of know ledge may be fmit- 
ful!y extended or enriched if our national scientifio effort is to be 
more than pedestrian. 

Tho place of imaginatJori in science was emphasi^d by Francis 
Bacon in tiie Xovum Organum; 

Those who hare treaEed of tlae sciences have beca Gltber empirics or 
toirtlcaL The foimer, lllse ants* ualjr heap np aod -aae their Htore; the latteci, llte 
spiders^ apln out their own wtbSp The bee, the mean of beth, extracts nmtter 
from Use howerf of the ii^nrOen and the field, but works and fashjntia U by Its 
aw* effortB. The true labor of philosophy resciBbles her, for It neither reJJea 
entirely or prlaeipally on the powers of the mlnil nor yet lays up lii the meuiory 
the matter afiCorded by the experitnenta of natatal history or mecbnnlea In the 
raw state, but cAdnpes ttorka fi Ia iho unda^s^andin&, [The ItnUcs aro 
mine.—S, E. G.] 

Bacon’s contributions to the techniques of acquiring knowledge arose 
from his realiiation (Jiat in matters relating to problems of fact the 
function of the mind ia one of trauamutation. Ideas culled from one 
set of experiences may bo digested by tJie mind, tranaformed, and ap¬ 
plied with creatiTe results to problems presented by another set of 
experiences. In tho isolated mind, ideas lire neither created nor 
destroyed. 

The history of ecienco is full of illuminating examples; 1 shall 
mention one to illustrate a ijoint I wish to make. In the lust half of 
tho nineteenth centuiy, organic chemistry was changed from an un¬ 
wieldy collection of facts into an esthetically satisfying science by the 
systematic application of a few hypotheses concerning the nature of the 
carbon atom, its valency, and its ability to join with itself and otlier 
atoms to form geometric structures. The name of August Ketule 
is permanently associated with tliis major scientific advance. In early 
life, Kekule set out to be an architect and studied this subject at tile 
University of Giessen. Under Liebig’s influence, he became interested 
in organic chemistry, but instead of following the usual routine of 
student, assistant, prwat docent, and so forth, at Giesen, he left the 
University after finishing Lis course and wandered around the scien¬ 
tific centers in Paris and Undon. Here he met the foremost thinkers 
of his time and, to quote his own words: “Originaty a pupil of 
Liebig, I had become a pupil of Dumas, Gerhardt, and Willliunsoti. 
1 no longer balongod to any school” Kekulo’s reveries on top of a 
London bus or befoip tlio fire in his study at Ghent are well known. 
In th^ dreams, the ideas of form and structure, gatiiered from his 
experience as an architect, were interwoven with tlie ideas and prob¬ 
lems ariang in his chemical studies. He saw atoms dance before 
lus eyes, arranging themselves in stmetutes and manifold conforma¬ 
tions. Ho awoke and spent the night writing down the suhstance of 
his reveries. This was the beginning of the tiieory of the structure 
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of molecules. In describing tlie reTwics that led him to the hypothesis 
of the structure of henzenCj he doses with the remark: “Let us leem 
to dreem, gentlemen, then perhaps we shall dnd the truth, but let us 
beware of publishing our dreams before they hare been put to the 
proof of our waking understanding.’’ Let us also beware of try¬ 
ing to dream like Kekulc before we have had h)S experience j the mental 
inventory of the research worker determines whether he is a day 
dreamer or the possessor of a fertile imagination. 

In my opinion, this example bears directly on the problem of the 
shortage of basic research. The present situation will not be rem¬ 
edied by turning out more highly skilled but unimaginative technical 
men from the colleges, nor by pouring more funds into the support 
of mediocre institutions where they work. At most, the returns will 
be small compared with the effort expended. The remedy lies in 
providing embryo research scientists with an education calculated to 
sliarpen the alertness of their minds and strengthen their imagina¬ 
tions. This is, of course, easier said than done, but a few suggestions 
for possible action may be developed from the foregoing discussion. 

EDUCATION AND ntACINATIVE RESEARCH 

In the first place, we should recogniaa that imagination flourishes 
only in minds stocked with a choice and varied inventory of knowl¬ 
edge. On tlic average, the graduates of our universities have an ex¬ 
cellent store of knowledge in one or two technical fields, but all too 
often their education is confuted to these fields only. Although their 
capacity for imaginative thinking may be great, they have no exten¬ 
sive background in literature, the humanities, the fine arts, or otlier 
branches of human activity from which to generate novel ideas for 
transplantation into scientific fields. A number of colleges have rec¬ 
ognized this need and are attempting to broaden tbe education of 
their students. This is a step tn the light direction, but at tbe college 
level the acquisition of fundamental training in the methods and dis¬ 
cipline of tbe sciences and of the specialized knowledge necessary to 
begin research work requires almost the full attention of tlia student 
In my opinion, survey courses have little of real value to offer, al¬ 
though they might serve as dessert in the nutrition of the young 
imagination. 

Breadth of knowledge should first be cultivated at the grammar- 
school or high-school level where attention can be given to enlarging 
the intellectual repertoire of the better students without overworking 
them. Experience in the British and European schoola indicates that 
facilitv in the use of language and logic and A wide permanent knowl¬ 
edge of literature, history, and the arts can be attained by a student 
at the age of Ifi. The average intellectual development of a British 
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or French student on leaving a secondary school is comparable to that 
of a student entering his junior year at college in this country* Now 
the task of making a radical change m a body whose inertia is as great 
as that of oiir puhlic-school system is one which no one can face 
lightly. However, our requirements do not call for thousands of 
highly educated scientists but only for scores or^ at most, hundreds. 

Bcaiizing that in education the private schools and universities are 
the pacemakers in setting new standards, I suggest tliat the problem 
might be apprORched by arousing the interest of a few forward-look^ 
ing schools and encouraging them by financial help to adjust their 
curricula to meet the objectives just outlined. Such a program should 
be supported by scholarships in order to prevent economic circum¬ 
stances from limiting unduly the sources from which students could 
be selected* An expcnditiire of half a million dollars a year would 
support 250 boy^ and girls on full scholaRhips and give 25 sclioola 
somewhat less than 3510,000 n year to strengthen their staffs in order 
to meet the new requirements- Half a million dollars a year is less 
than one two-thousandths of the Nation^s budget for research and de¬ 
velopment- The experiment would not be a costly one over a perictd of 
10 years—the least to be expected would he an increase by a hundred 
or Eo in our supply of well-educated research scientists, and a reason¬ 
able expectation would be the gradual spread of higher standards 
of secondary education with special emphasis on the intellectual train¬ 
ing of the promising youngster* 

Another method of increasing the supply of imaginative young 
scientists and engineers is the introduction into the high schools and 
colleges of some courses in the history of science and technology for 
the purpose of inspiring imaginative youngsters who might normally 
seek other vocations to take up a career Jn science. This also has its 
difficulties because adequate textbooks have not been written. Tlie 
historians of science liav^e generally been interested in the growth 
of ideas* and their works cannot be properly appreciated without a 
fairly thorough knowledge of the content of the various sciences. 
However, this challenge could be met snci easfnll_v l>y a teacher w'ho 
is interlaced in traclngthe influence of technological advances on the 
general history^ of the nations, and in exploring the circumstances 
leading up to these technological advances right back through the 
development and rt^arch stages to the methods and characters of the 
men who originated the basic ideas. In such a book the scientific 
background could be supplied in a general way without misleading 
the reader or disturbing tlie emphasis. A knowledge of the difficul¬ 
ties encountered and tlie ancecssea achieved by men in past genera¬ 
tions, together with a realization of the coujJequences of their labors 
as seen from the vantage point of the historian, has a moulding and 
inspirational influence on young minds that cannot be overestimated- 
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Finally, tha example of K^kulc leads me to suggest a less funda- 
mentiil but much easier step that can be taken to develop the imagi¬ 
native powers of our scientists, namely tlie revival of tlie WaTiderjahf, 
“Free yourselves from the spirit of the school,*’ says Kekule; ‘^you 
will then be capable of doiag something of your own*” In these days 
when fcllowsbijis are numerous, the obstacles to a young l*h. D. taking 
a year off to wander around the centers of learning are not insuperable. 
AVbat is needed to facilitate such travel is ii clearer realization by his 
professors, or by those in a position to award fellowships, that the 
ideas planted in the student’^s mind during a year of leisurely and 
aimless wandering may bear abundant fruit later on, fruit whose 
value in terms of original contributions to understanding may far 
transcend that of a few routine papers laboriously ground out during 
the tenure of a fellowship. It would simplify niattei's if one could 
differentiate beforehand between tlioae who csould profit by a Fujufcr- 
jahr and those who would only waste it. We are not yet in this happy 
position, but I feel that university professois have a real responsi¬ 
bility in advising such a course to men who, in tlieir judgment, are 
promising. Even with a high percentage of failures, we would still 
profit by granting fellowships for this puri>use. 

EDUCATIONAL INSTITUTIONS AND SCIENTIFIC RESEAHCH 

Now let US consider the habitat of bame scientific 1‘esearch with 
special reference to the objectives, scope, and quality of basic scientific 
research in educational and in teclinolcgical organizations, In spite 
of a prevailing impression to the contraiy, pure scientific research is 
not indigenous to the universities, although it has been one of their 
prominent activities during the past five or sis decades. In the early 
days scientific inquiry wiis fostered by societies and carried on largely 
bv wealthy amateurs or by enthusiasts w'ho could enlist the support 
of a patron. We have only to recall such names as Bacon, Gilbert, 
Boyle, Cavendish, Rumford, Franklin, l>avoisicr, Priestley, Davy, 
Fara<^y, Joule, Hooke, Napier, and J^ns, none of whom worked in 
a university, to rcfllize the truth of this statement. From the earliest 
limes, the primary objective of universities and colleges has been the 
preparation of the youth for intellectual leadership in meeting the 
problems of their day and generation. In striving toward this objec¬ 
tive, tbe universities have properly followed a conservative policy, 
introducing changes only when the educationul value of new subjecui 
had been proved, or when problems of the day called urgently for 
extension of the classical curriculum. Pionwring into new and un¬ 
trodden regions of thought and experience has not been a dominant 
characteristic of the univei«l(ies, alUiough from time to time eicep- 
tiotial iudividuals associated with them have blazed new trails. In- 
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deed, the proportion of pioneers and prophets on the faculties of 
colleges and universities lias not been higher than that fouiid in other 
portions of the population, and roeognition of the sigiiidcanoe of 
radical!V new and fruitful ideas has all too often been quite accidental 
To support this statement, 1 quote from Sir Jam^ Watters Memorial 
Lecture on J* vanT Hoff t 

Id order to oLmln hbj doctor's TDD't Hoff r^matrlcalatcd In ihs^ Hul- 

veffll ty of Utrecbt la October 1S74, and woa prompted to bln doctomte in Deecm- 
ber of same jeor. His dlEsertallon vfm entitled, ContrlbotloQ to Our 
Kno-n led^ of CjwpacnlJc Acid and ilslonie Add/' It wds of a routine character^ 
and contained notblui; Lerond tbe powers of an ordtbftry advanced laboratory 
attident This Is at lIrSE sight surprlHlia^, for ran't Hoff hnd in tbe procedlnir 
September t^ied oa n pninplilet bis famous iiaper on En;»ac!e-formiiiHe. Tbe 
orlgiDjil jmmpblet wns In Doteb, and bore tbe UtlCp ^'An nttempt to enmd to space 
the preaeni simctural cheailcnl rortuulae, wltli an obaervation on the relation 
between optiaU activity and the crlicmlnil constitution of organic <roiupound3/' 
It ar^es well for ibe sound common senso of the yonoi; vnn't Hoff that he 
pteatmteU a humdrum piece of praettcal work for bba dS^rtatlon rather than tiie 
ntartnug Innovation coPt^itned in his pncnphlet, for the Inttor might bare had an 
oren worue fate than the equally famous thesis of Arrhenius, containing the first 
statement of the theory of electrolytic dLSBociatJon. 

However, once a field of knowledge has been opened up and its impli¬ 
cations for society mfidc evident, the univensiities have not been slow in 
admitting it to tlieir territories, cultivating it, and teaching it sys¬ 
tematically to their studebtSp in the aeventeenth and the early part 
of the eighteenth century geiontific rescnrdi was really a pioneering 
activity maintained by a few individuals who wandered far beyond 
the frontiers of then current knowledge. As these piODOers progressed, 
the results of their work became impKirtaTit additions to the store of 
existing knowdedge. Professors of natural philosophy and, much 
later, professors of chemistry and of biology w*ere accepted into the 
academic world* In teaching such subjects aa physica, cliemistry, or 
biology to ^udents, the prrsfessors encountei^ many problems that 
could be answered only by recourse to theoretical or experimental 
research. Thus to do a thorough j ob of advanced teaching, a professor 
became a research man and devoted a considerable portion of his time 
to the discovery of new knowledge as well as to iiuparting the old. 
Like tlicir predecessors, tb© amateurs, the professors acquired a pas¬ 
sionate interest in searching for new facts about their subjects and in 
ordering these facta into satisfying pattema that could be communi¬ 
cated to their collaborators and to tlieir atudenta. Slowly but surely 
research became recognized as oue of tfie fundamental and, later, one 
of tlie characteristic features of universities. During this era, which 
extended from the latter half of tlie eighteenth century to the latter 
half of the nineteenth, students of the sciences were not numerous 
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and most of them went on to careers in mediciiiB or pharmacy, A 
few advanced students went into professional careers, and the mo^ 
hrilliant became teachers and research leaders in schools or universi¬ 
ties; very few found careers in industry, and privately endowed 
research institutions were cstreraely rare- 
The coming of this century saw the beginning of another major 
charge; the impact of scientific research on the useful arts had begun. 
Scientists, particularly chemists and chemical engineers, entered in¬ 
dustry, and the demand for more such men placed on the uni verities as 
well as the technical schools another obligation, that of training man 
who could take part in industry not merely as adjuncts to product 
and process control, but as creators of new processes and prod nets. 
New vistas for intellectual leadership were opened up and the uni¬ 
versities responded to the now challenges. Members of tho faculties 
of science and engineering found that they needed to establish direct 
contact with the rapidly changing problems of industry in order to 
provide realistic courses of study for an increasing number of students 
destined for careers in industry. Closer relations between universdy 
scientists and the industries developed, schools of chemical engineering 
and other applied sciences were established, and, as consultants, many 
professors of chemistry, physics, and other sciencca not only realized 
the power of tlieir disciplines to solve problems that had baffled the 
empiricfll technologists, but also brought to tlieir students eiperioncc 
and fertile lines of research which prepared them admirably for lead¬ 
ership in their chosen fields- This relationship between the univarsi- 
ties and industry was established in Germany 25 years before it became 
effective in this country. A conservative course, charted according to 
their traditional objectives, brought about gradual but deep-seated 
changes in the universities. It should be noted that in these changes 
the better nniversities did not attempt to compete with technical 
schools in producing technicians. Industry called for and received 
well-trained scientists to solve its problems and spcaHiead new 
advances in its growing laboratories. 

During this same period the increasing appreciation of scientific 
research by tbe general public was marked by the endowment and 
establislimcnt of private research institutions and by the rapid growth 
of large government laboratories devoted to research and development 
in fields such as agricultare, mining, and scientific standards that 
were vital to tho country’s economic growth. To summarize, the half 
century from 1890 to 1040 saw an increasing dependence of tho indus¬ 
trial and economic life of the country on the application of science. 
This was recognized to bo a fundamental and stable trend, and tho 
univereitiea reflected tliis realization in dianging their curricula to 
provide men educated for leadership m the new order. 
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Tha onslaught of World War II, with its urgent demfinds for an 
all-out mobili 2 ation, presented another severe challenge to the uniTerai- 
ties. The design of the weapons and equipment needed to support our 
Armed Forces had not kept pace with advancing technology. To 
meet the emergency the best scientific and engineering minds of the 
cotintry were requisitioned to set up end conduct research, deTdopment, 
and engineering programs aimed at the solution of urgent military 
problems* Not only were the faculties aud graduate students of our 
universities drawn into this effort on a large scale, but the universities 
themselves undertook the sponsorship of development and engineering 
projects of unprecedented magnitude. The succe^ of these enter¬ 
prises in providing our troops with superior weapons and equipment, 
such as radar, proxiniity fuzes, and rockets, is a matter of history. 
At the close of hostilities the relationship between the armed serv¬ 
ices and the universities bad undergone a profound change^^ new 
mutual reai>Bct had developed. On the one hand, the armed ^rvicee 
recognized our universities and technical schools to bo highly signifi¬ 
cant assets in the preservation of national security not only for their 
capacity to train lenders in science, engineering, medicine, and other 
walks of life, but also for their capacity to bring to boar a powerful 
combination of science and art to develop imaginative and effective 
solutions of complex military problems. Tlie Armed Forces have 
learned to rely more and more on universjties and other nonprofit 
research instituticina to operate teams of creative workers in science 
and engineering to provide tlio weapons and equipment that can make 
the American fighting man superior to four or five of his adversaries. 
In this effort, a working concept of the unity of technology, as shown 
in figure 2, and unimpeded flow in the ^^greeri'^ and *^blue" circuits, were 
found to be of paramount importance^ The long-range implicalionE 
of pure scientific research acquired new respect in the nunt^ of those 
concerned with national security, a respect that has been demon¬ 
strated in a very substantial and intelligent way during the last seven 
years, particularly by the Office of Naval Research and by other 
agencies charged with the supply of weapons and equipment to the 
Armed Forces. Of the latter, fin outstanding example is the Bureau 
of Ordnance of the Department of the Ka vy. 

Secondly, a very large number of research scientists, many of them 
steeped in Uie true academic tradition, learned for the first time that 
the tactical and technical problems encountered by the armed services 
can present the scientist or engineer with research problems that are 
as challenging and stimulating as those encountered in teaching or in 
industry* The degree of this challenge is understandable when one 
remembers that the technological ascendancy neede<i to maintain 
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Bupertoritj over an enemy requires that the development of new 
weapons and equipment be based on the newest ideas available. The 
research investigator in this area must be in the forefront of knowl¬ 
edge. Hence, aside from petriotio motives and aside from the 
attractions of substantial financial support, many research nten found 
themselves tlioroughly interested from a purely scientific point of 
view in tlie research problems raised by military needs, and continued 
to study them w'hen they returned to their universities. 

A number of universities, furthermore, undertook to continue the 
operation of laboratories that liad been tledgcd during the war by 
placing tliem after 1!H5 on a continuing basis as independent divisions 
of the univeraity organtaation. Other universities, which had dis¬ 
continued the operation of laboratories set up during tho war, under¬ 
took responsibility for the operation of new ones, when the emergency 
of 1950 demanded a greater defense effort in tins country. The reali¬ 
zation that a long period of preparedness for an emergency now lies 
ahead of us places a continuing and inescapable demand for the serv¬ 
ices of such groups. Geography no longer provides convenient pro¬ 
tection for a powerful nation to eiert u powerful voice in world coun¬ 
cils t this protection must be sought in strength through tedinology. 

Universities have changed greatly from what they were 150 jeora 
ago, when tlie classics, literature, moral and natural philosophy, logic, 
metaphysics, law, mcdicme, and theology marked the extent of their 
curricula; when most learning was derived from books; and when tJie 
idea of even a small chemistry or physics laboratory would have been 
far more shocking to their faculties than are today such organizations 
as the Argonne Laboratory of the University of Chicago, Project 
Lincoln of Massacliusetts Institute of Technology, tlie Applietl Physics 
Laboratory of The Johns Hopkins University, or Los Alamos of tlie 
University of California. This change has come about naturally 
through the intrinsic interest of the univenjities in all forms of human 
knowledge; through their avowed mission to serve their day and 
generation by educating the youth for intellectual leadership in meet¬ 
ing the problems of their age, stimulated by the stupendous conse¬ 
quences of scientific research in the progresa of the useful arts and 
those phases of modern life—such as economic and national security— 
that now depend upon them, 

AJl these changes have brought problems with them, some of which 
are the results of the usual reaction of conservatives to an innovation; 
others arise from adjustments within the universities which are neces¬ 
sary in order to achieve equilibnum with their environment. We 
can only consider here problems that affect the prosecution of basic 
research. A serious problem was first encountered in the late l92(Ks 
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when the rapidly groivitig recogiutioD of the importance of research 
to the future of industry brought about a strong demand for well- 
trained and able rcseapch workers. The differential in salaries be¬ 
tween industries and the universities was great enough to attract away 
from the latter too many of the promising postgraduates and younger 
faculty members whose continued presence in the universities was 
essential for the preserration of high standards of teaching and re¬ 
search. At that time the condition was especially true in chemistry; 
it is now true in physics. It can safely be said that the univer^ties 
have not completely restored the former balance, although the 
wealthier uni verities are now able to attract and keep the best men. 

Since the end of World War II the additional govemmenta] require¬ 
ments for men with sound scientific training and good technical judg¬ 
ment have caused new inroads on the staffs of universities as well us 
of industrial laboratories. Many productive investigators have spent 
much time as consultants to, or full-time participants in. Government 
organisations. The importance of this participation in national 
affairs is unquestionable; it is a service that the universities are 
uniquely fitted to render to the nation. It does, however, withdraw 
key men from teaching and research. Furthermore, the needs of the 
Defense Establishment, backed by large budgets, have brought con¬ 
tracts for research and dcvelopiuent into the departments of many of 
our universities and colleges. Many of tliese projects fall more in 
the class of development than that of research, and their value In 
promoting sound training for scientists or in leading men into habits 
of imaginative research is open to question. Indeed, a number of 
serious thinkers have expressed concern—for example, the jVerc York 
Times recently quoted G. B. Kistiakowsky as saying to a conference 
at Mount Holj'oke: 

1 otirtiD]%*es ttir«at»iied wUR a t^neratloa of Mlentl&e workers who know 
how to carry ont Instractlcns and to follow 1b the lootatepa of otkora;, bat wbo 
have not learned bow to dificoror b re warding res^rcli problem, bow to plan the 
attack on It and bow to oDlre !L And whotbor we are trolulng the atudonUi 
tor Indtiatiiol leudersbip or percbaace for a life of a college scientist, wo ate oat 
doing a good Job tbis way. 

Altogether, it might appear that purs research is in danger of being 
smothered or starved by its own aggressive and powerful offspring. 
In passing, however, we may note tliat much more serious problems 
would have faced the world of science had these offspring been weak 
and sickly, 

PROMOnON OF BASIC RESEARCH 

In discussing figure S, I stated that the incentive for pure research 
was curiosity aroused by some phenomenon, and that its objective 
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was aTi understanding of the phenomenon—that is to say, the fitting 
of it, together with previously known facts, into a satisfying pattern. 
The source of the research problem is not mentioned and is immate¬ 
rial; it may come from a man’s communing with nature, from his 
realisation of an inconsistency or a hiatus in tlie subject he is teach¬ 
ing, from difficulties encountered in an industrial process, or from 
the knowledge of an urgent military problem. As long as good judg- 
ment, fortifietl by training and esperionce, Is csercisod to ascertain 
the significance of the problem,* its source need not prejudice its 
value for mental discipline or instruction. The objective, however, 
Is important; the investigator must set out to vi^dersiund the 
phenomenon he is to investigate, and tliis objective will determine 
how the work is to be conducted. It will constrain him to isolate 
tlie variables nnd to determine the facts quontiLitively, to advance 
hypotheses and plan critical experiments or theoretical studies, to 
plan miriliary investigations or explore side lines, and, above all, to 
use his imagination fortified by reading nnd study of related 
phenomena. 

In undertaking a problem from any source whatever, the professor 
in a scientific department of a university has the right and obliga¬ 
tion to inquire into its significance and, having satisfied himself in 
the light of his knowledge and intuition that it is not trivial, to set 
as an objective the understanding of something of putat ive sigiiificanco 
before assigning the formulation and prosecution of the problem’s 
subdivisions to graduate students. If, in the professor’s judgment, 
the problem cannot be judged significant in this sense, be has the 
obligation of refusing to accept it, Under such initial conditions, 
it is highly probable that the work accepted will become a piece of 
basic rescfirch that is intrinsically valuable for its results and for 
the training it affords a student no matter what its subsequent 
application may be. 

When the role of tho university in local or national affairs requires 
it to sponsor larger problems in which development and objectives 
other than understanding are important, it is advisable to set up an 
organization sufficiently separated from regular university activities 
to avoid the distractions that arise from full-tijne efforts with pro¬ 
grammed time scales, the influx of a number and variety o^f new 
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workers, eiznbte btidf^ets, and business operations. There is ample 
preeedent for this procwlura in tlie agriciiltiirsl experimeiit stations 
and in the hospitals which are now traditionally a part of almost evet^< 
large luiiTOtsity. Such hospitals ate usnnlly separate or related or¬ 
ganizations integrated into the whole university structure only at the 
policy levels. 

However, this country no longer depends entirely on the universities 
for basic research, and we may now consider another means of pro- 
viding for this fundamental activity. Through the establishment 
of the Research Society of America,* the Society of Sigma Xi has 
deliberately served notice that the band of Companions In Zealous 
Research has been extended beyond the academic halls to scientists 
in the laboratories of the Government and indnstry. In terms of 
bgure 2, the ^blue’’ circuit is endorsed as a means of increasing our 
store of understanding of the physical world. The industrial and 
Government laboratories have a wonderful source of problems in 
the phenomena encountered in the development and engineering 
phases of the useful arts. They also have on their staffs men whose 
curiosity can be effectively challenged to seek an understanding of 
these phenomena. In other words, ali the elements of the “^blue” cir¬ 
cuit are in place. However, severs impedances exist The com- 
mimjcation of ideas between development engineers and research 
scientists is still hampered by a lack of common language and stand¬ 
ards. Furthermore, those charged with the responsibility of deter¬ 
mining tJie policies of these laboratories have not often taken the 
step of specifically allocating their funds in such a way as to broaden 
and deepen the scientific understanding of phenomena encountei'cd 
in industrial work. As a result, the current in the circuit is fre¬ 
quently shunted or even cut off just as it starts to build up. The 
day-to-day pressures gCJierAtcd by the “red" development loop sap the 
blue circuit so that the circulation of understanding, which could 
bring intellectual satisfaction and perhaps the foundations of a future 
development, is severely attenuated. May I suggest that RES A is 
in a good position to remedy this situation, and that one of its objec¬ 
tives might well be the promotion of tlie idea that industrial and 
Government laboratories have the responsibility of allocating a part 
of their vast resources to the pursuit of understanding. All that is 
needed is a firmly rooted conviction tJiat the “bluc’^ circuit in figure 2 
not only spans the gap between the universities and industry, but 
also has all its elements present witbin tlie framework of many indus¬ 
trial laboratories. Attention to these internal circuits will mdbte 
soma of the imaginative and creative basic research we so badly need. 


*4 *nlimt*ntt»l partlQn *r tliti paper was delivered on the at the foimillnK af a 
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It is Lardly nec^aary to state that thei'e are outstanding eiamples of 
industrial anj Government laboratories ’where tliis principto is 
already developed and operating. An extension of the idea to mor® 
and more organizations is required. 

COMMUNICATIONS IH TECHNICAL TElA5tS 

Returning to figure 2, I should recall that an important province 
of the professional scientist is that labeled ^Applied Research Cir- 
cuitBj** and the success of his effort in this field will depend on the 
ease and certainty witli which ideas circulate in the "^^green” and “blue*’ 
circuitSi Portentous: ideas may be generated or regenerated in either 
main b1ock| pure research or engineering^ and the transmission of 
ideas depends on the facility of ficientissU and engineers to communi- 
cate with each other- Although conditions haro improved enor¬ 
mously since 1&40, the impedances in these circuits are Btlll too high 
and the circuits themselves are ^noiajj” ’with die result that transmis¬ 
sion of ideas is neither speedy nor certain- The establislunent of 
communications in a technological team involves many iHirsonal and 
other problems that are hard to generalize. There is, however, one 
fundamental aspect of the subject tJiat does jiennit of general dis^ 
cushion and deserves attention here* I think we can safely say, as a 
matter of experience, that commumcations How most rapidly and 
effeedvely in a group where all the members share u common point 
of view, or ijerhaps 1 might say, s common set of standards of validity, 
Thornton Page has advanced tliia thought* and ^jointed out how a 
common vie’a point provides a basis within which men Iniined in radi¬ 
cally different disciplines can talk together intelligently* 

In a teclmieal team, this common point of view', UiLs common set 
of ^andards of validity, is cumpouiided of a thoroughgoing beUef 
in the value of satlsfyingf patterns of facts that fulfill the require- 
mentof quantitative communicability, together with a realistic knowl¬ 
edge of the limitations of current satisfying patterns. In other w ords, 
it contains a balanced admixture of science and art.. With this view¬ 
point, a man strives to fit valid facts into a consi&tent theory as u 
necessary step in developing knowledge and undoratanding, is diB- 
contented with facts or tests treated OB isolated events, and is disgusted 
w ith speculation on strange phenomena or events without any refer¬ 
ence to theory or even examination of the facts. At the same time, 
he realizes that patterna or theories are constantly growing and will 
never be perfect until we know and undetstond everything- Thus, 
he expects every' scicTitific or engineering project to have its groping, 
Unpredictable, empirical pliases, but he makes the hast and fullest 
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1130 of current patterns of science Tvliere they can be applied, and sup- 
plemente them by the skills of the srts. He b well aware of the fact 
that empirical results are not really valid until tliey are related to 
other experiences in a satisfying pattert!^ and at the same time he 
fully knows that the practical applications based on predictions from 
theory require for their full development the proper economic and 
technological climate. 

Physicists, diemista, and, to some extent, biologists who have been 
well twined in graduate schools have, in general, an iimaia apprecia¬ 
tion of the use and value of aatisfying patterns of valid facts. This 
appreciation motivates their approach to all problems, setting before 
them always the objective of developing theoretically the field in 
which they work. Howeverj many engineers and other professional 
men who have had elementary and ev'en advanced uiidergraduate 
courses in physics and chemistry and matheimatics do not have thb 
viewpoint. No lasting apprecktiou of the need for consistent theories 
to guide their work hag been imparted to them by undergraduate 
science courses. If thig seems exaggerated, note a statement made in a 
responsible publication by an autliority on the administruticn of in¬ 
dustrial research; 'The process of research of whatever type and 
regardless of when, where or to what applied is nothing more or less 
than an diliffent investigation to discover When 

such view a are held by leaders, it is small wonder tlmt the followers 
are confused. 

On the other hand, engineers have an innate appreciation of the 
practical value of quantitative commimicabjlity wWch Is the result 
of training, reinforced by ospericnce. In this respect, they are ahead 
of the average physicist and chemist. In expressing hb results, the 
engineer uses drawings and specifications in which all details are 
expressed not only quantitatively, but also with tolerance that indi- 
cuto the ponnissible com promises between the exigencies of design 
for performance and tlie limitatiofng of the skills and techniques of 
urtisuns to realize these in practical working devices. 

The establisliment of a common viewpoint or common Btundarcl of 
values among technical men and the consequent improvement of com¬ 
munications among them are matters of real concern in university 
education at all levels. IVa need to devise methods for impressing 
more deeply on all students of science that quantitative cominunica- 
tiona, clear, concise, and exact expression of ideas, results, and pat¬ 
terns of facts, are an intrinsic part of science without which it is no 
longer science hut art. Furthermore, we need to impart to all stu¬ 
dents of science and technology a lasting feeling of the practical 
importance and the esthetic appeal of consistent patterns of valid 
human experiences, the essential place of theoretical development in 
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modem thought The discipiitieE of the pure sciences are ideal 
vehicles for this type of education, but the teaching of these disciplines 
will become effective only when professors of the pure sciences take 
stock of tlie essentials of their subjects and devise courses which bring 
to students the spirit os iTeU as the results of basic sclentiJic research. 

COMMUNICATIONS WITH SOCIETT--COMMON SENSE 

A very disturbing symptom of the postwar era, resplendent as it is 
with spectacular technological advances* is the evident ignorance 
among even educated people concerning the attitudes of mind and 
the disciplines of thought that underlie these advances. The impact 
on the general public of guided missiles, rockets, radar, television, 
end, above all, the large-scale release of atomic energy htiS been one 
of inducing paralysis in the centers of higher thought and discrimina¬ 
tion. There has been an abandonment of all restraints on imagination 
and c^«duUt 5 ^ After these spectacular advances, people nro willing 
to believe anything nnd unwilling to accept any of the discipline which 
established scientific theory orsound engineering practice must impose 
on the trained mind, This is becoming an age of unbridled fanta^ 
and superstition, an age devoid of critical discrimination. 

Thus, wo have '"flying saucers.” I shall not venture any opinion or 
possible explanation of these alleged phenomena, but I can state 
that the credence placed on scncalkd “reliable observers,” who from 
one visual observation can give the size, speed, nnd the distance of an 
unknown and remote object, implies a complete disregard for tiie mcHt 
elementary principles upon which scientists and engineet^ have built 
so surely and successfully for bundreds of years. This is but one 
example' of the tendency to accept any story, however improbable, 
without critical review or reference to some standards of credulity. 
It points up a region where communications between the scientist and 
societv at large are woefully inadetpiate, a situation fraught with 
considerable danger. The scientist is running the risk of becoming 
Separated from society, misunderstood as to his motives, and distrusted 
ns to Ills intent. 

Earlier 1 directed your attention to the place of satisfying patterns 
of valid experiences, of qualitative and quantitative commimications, 
and of common viewpoints or common standards of validity in art, 
science, and technology. These ideas are, of course, not confined to 
these sophisticated human activities but are to be found in the mental 
equipment of every rational man or woman. From infancy, the nor¬ 
mal human being attempts to order his experiences into rational pat¬ 
terns which he conjures up to orient himself in encounters with new 
and strange phenomena or events. This is referred to colloquially as 
“making of something now. Sine* tho osperieneea of large 
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groups of people are fundamentiilly quite eimilar^ there have grown 
up widespread patterns of experiences to which the general name 
^common sense^’ is given. These patterns represent the common view¬ 
point upon which the majority of human beings communicate with 
each other. The patterns of common sense differ f rom those of science 
and art in being haphazard and fragmentary rather than systematic 
and integrated, little critical effort being made to establish the validity 
of the experiences they encompass, and no emphasis being placed on 
unambiguSty of communication. Furthermore, their growth and 
transmission are subject to individual and local fashions and prejU' 
dices* It is obvious that common sense changes from generation to 
generation and is strongly inflnenoed by a group*a background. 

Since the results of science and art seep into the consciousness of 
all civilized groups, it can bo expected that the progress of common 
sense follows that of the art^ and sciences with an indeterminate time 
lag. I have emphasized the acceleration in the advances of science 
that arises from its very nature^ it being a regenerative circuit. In an 
era when this acceleration is high| it can be supposed that common 
sense lags far behind science unless the coupling is tight* We may 
imagine the accelerating advance of science as n rocket towing behiud 
it| by means of a spring, a car labeled “common sense,the spring 
representing the communication between the analysed patterns of 
seJenti fic fact and t he haphazard patterns of common sense. When the 
rocket is accelerating rapidly and the spring is weak, the towed car 
lags far behind and confusion reigns. If we are to preserve the mate¬ 
rial benefits of rapidly advancing technology and avoid confusion of 
public thought, the spring must be tightenedi the oommiinications 
betw^ti science and the public must reflect the methods—particularly 
the discipline of scientific thinking^^—as well as the results of scientific 
research* 

I have presented this discussion on common sense because it repre¬ 
sents the background against which the average man judged new 
things. We hava all been Oinked about a scientific theory, “IVhat is 
the common-sense explanation?^ Furthermorej this background is 
fairly well set early in life, and efforts to popularize science in the 
press, in books, or on radio and television have only a superficial effect 
upon it. From what I said earlier, it seems that after 25 years of 
popularization of science, we still have a very unscientific common 
Sense, It is clear tliat this stale of affairs can be remedied only by 
enlightened effort in secondary school and undergraduate educatiou 
and, here again, all teachers, especially the teachers of tho pure 
sciences, have an important part to pky in giving to all who pass 
through their hands a balanced picture of the ^tisfying patterns of 
facts and the diflcipHricd metlmds by which human ei[)eriences are 
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analyzed and lilited into structures that tofly be communicated exactly 
to others. 

INTEGRATION OF SCIENCE AND SOCIETY 

In the foregoing discussions we have devoted much of our attention 
to the fur-reaching consequences of the growth of natural philosophy 
on the msterial aspects of human life. Tt has increased beyond meas¬ 
ure our ability to control and use the physical world. In this direction, 
the history of the last tliree centuries has been one of accelerating and 
inspiring progress. However, we have also noted certain elements 
which indicate that this progress has not been completely satisfying. 
The modem search for the kinship of science and the creative arts, 
the real concern that universities and other centers of scient ific thought 
ate becoming exccssiviely preoccupied with the applications of science, 
and the consciousness that the communications between science and 
the general public require strengthening, all point to a feeling of un¬ 
easiness, of dissatisfaction with the purely material objectives of 
science. 'iVhen we link such considerations with the present chaoric 
state of human and international relations, we are convinced that our 
progress in understanding and using the physical world is out of 
phase with other aspects of intellectual and spiritual development. It 
is perhaps timely to survey tlie scene from a mountaintop and readjust 
our perspective. 

Deeply ingrained in all religions, and in moat systems of philosophy, 
is the concept of the dual nature of man. He is a material being who 
must derive hia security and comfort from mastery of tlie physical 
world; he also has a spiritual and intellectual nature which tirelessly 
seeks to transcend material things, which seeks to know why things 
are as they are and which seeks to create a world in its own image. 
The interdapendence of the material and the transcendental is one of 
the bfttHing compleiities in philosophy, Now it b also agreed by all 
religions and most philosophies that, if man b to fulfill hb destiny, 
he must place bis primary emphasis on reaching out for the tran¬ 
scendental and hia Bocoitdary emphasis on concern for the material 
welfare of hU fellows and himself. This is eipnessed clearly by the 
order of the Ten Commandments and by the Christian epitome of the 
Law and the Prophets, “niou shalt love the Lord thy God with all 
thy heart, with all thy soul, and with all thy mind, and with all thy 
strength. This is the first and great commandment and the second b 
like unto it, thou shalt love tliey neighbor as thyself.” 

Being a human activity, science reflects this duality in the nature 
of man, and the scientist can approach the problems of the physical 
world with two objectives in mind. He con give hb allegianL-e to the 
transcendental and, in order to satisfy his intellectual and esthetic 
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longings, seek to understand why things happen; or he can seek to 
improve the material welfare of mankind by asking how things happen 
so that he can utilize the knowledge to mnka tools or coDuuodities. 
In his last work on Cosmology, E. A. llilne quoted the song of the 
angels, “(iloiy to God in the highest and on earth peace to men of 
good will,” as the definition of these two objectives of scienceJ 

Although tlie advances of science toward the second objective are 
those that have caught the popular imagination by raising our mate¬ 
rial standards of life to unprecedented heights, it is the paradox of 
history that those who sought the first objective, who labored to find 
understanding, have, in the long run, done more to enrich the material 
as well as the esthetic phases of human life than those who set out 
directly to supply immediate material needs, Thus, in science, as in 
other phases of human life, the first and great commandment exhorts 
devotion to the unseen, to that which transcends current understand¬ 
ing. The uneasiness we have noted springs, therefore, from very 
profound sources; it is the reaction of a corporate conscience to the 
realization that the major commandment is l^lng transgressed. All 
our deep-rooted instincts demand that we must nurture scientific re¬ 
search for reasons that transcend material considerations. The uni¬ 
versities and the privately endowed institutions have inherited the 
privilege and the responsibility of cultivating pure science as an in¬ 
tellectual pursuit, the quest for understanding. This is a responsi¬ 
bility they must and can dischai^e regardless of what other activities 
they must foster in the service of their generation. If they fail, a new 
dark age will be the result, an age described by Isaiah, “It is a people of 
no understanding; therefore, He that made them will not have mercy 
on them, and He that formed them will show them no favor.’’ If the 
universities discharge these responsibilities with the breadth and lib¬ 
erality of true education, we can expect generations of research scien¬ 
tists, scholars, and professional men who are imbued with a thirst for 
intellectual satisfaction that leads them to extend the range of valid 
human experiences, and order them in patterns that make the myster¬ 
ies of nature communicable to nil who wish to know them; that will, 
in short, inspire them to seardi for troth. In this spirit, the quest for 
utuletstanding through basic scientific research results in much more 
tlian the foundation of tomorrow's technologies; it becomes a disci* 
pline fundamental to civilized lifa 

Even in the realm of problems of value, in moral philosophy, we 
may apply the ideas of circuits or dosed loops which w*e have'used 
in describing natural philosophy. In figure 3, I show the basic 
reciprocal relations between truth, freedom, civilization, and the 

•Aa Jsl^rr^ttnf nricw of thb wort !■ (Itm tij 0. B. HtalcLliu«a la AoKrluD ScleDUit 
toV 40, a. sw, Jiia2. 
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libera] arts and sciences:. Truth, a public basis for agrcement wKicb 
is open to anyone ^ho takes the trouble to look for it, as opposed to 
bases of agreement laid dotm by authoritarian dogma, leads to free¬ 
dom, which in tum is a necessaTy condition for cirilizatioTL Under 
cirilieation and free inquiry, there flourish the arte, sciences, and 
humanities wlierehy men can broaden and dee^n their J^anch for 
truth. When thi.q circuit is in stable osciHation ’with intangible 
products of the mind and spirit flowing in tlie directions shown by 
the arrows, a state of healthy moral values esists. Bealism, however, 
dictates that in the world as it has been up to now, and as it will con- 
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Ficvxk J.—Rwiprotil reldtwni brtwwa truth, freedpm, civiliutica, and ih« ltb«nl .ni. 

tinuo to be bcc&us& of [nan's contimial deslrs for personal po'wer and liis 
lust to imposs bis will ou others, wo must add a atabibiing circuit as 
ia shown in the nest diagram, figure 4- In this cirtult, the arts and 
sciences lead to technology, wliich in tum provides economic welfare 
which in turn leads to military sGcurily which protects the peaceful 
institutions that support clFilisatioti and promote freedom. Stable 
oscillations of this group radiate material welfare. 

These diagrams suggest some interesting thoughts. In tlie first 
place they depict a dynamic relation; it is the How and regeneration 
of intellectual ideas and spiritual values in the circuite that give 
Yitality to the elements depicted in tlie box^ If the circuit is cut, 
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blocked, or shunted at any point, the elements such as trutli, freedom, 
or civilization atrophy. Institutions without the dynamic current 
of the free but disciplined human spirit, one might almost say the 
divine spirit, become mausoleums, empty monuments to dead ideals. 
In tlie second place, this dynamic picture of human affairs, in which 
tlie surges and resurges of the intellect and spirit play the alldm- 
portant role, reminds us that human affairs will not be studied profit¬ 
ably by the classical methods applicable to static systems—^new meth¬ 
ods for the dynamic study of human relations are needed. In the 
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thirf place, th«a diagrams suggest that the circuits have no logical 
beginnings or endings, the spirit may start moving at any point, and 
none of the institutional elements can exist alone or have any absolute 
value of itself f they have value only in terms of the whole circuit. 

Fourthly, figure 4 recalls the duality in Uie nature of man and his 
nctJvities by two interlocking circuits, the outer loop representing 
the transcendental world of ideas, the inner loop representing the 
world of material things. The figure suggests that the inner loop 
13 a control one which preserves in a world ridden with forces of 
destruction the freedoms and Institutions hard won by forces of con¬ 
struction, It is a stabilizing loop, but only a stabilizing one. Tlw 
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destinv of man depends on the promotion of stable and 
Iiealthj flo’w of camnt in the outer or “main-* circuit. 

We live in an age when the current in the tnnterial circuit h flowing 
with an amplitude unequaled in the history of the world* Howcrerj 
few will contend that the oscillations in the moral loop are equally 
strong and healthy* Indeed^ it seems that our appreciatioii of and 
respect for truth are becoming weaker as the twentieth century rolfa 
on. The two circuits are out of phases the coupling is poor* To re¬ 
turn to a figure of speech we have used a great ileal in this puper^ this 
poor coupling means that our over-all patterns of human eiEperienoe 
are fragmented^ inconsistent, and unsatisfying. The suggestion of 
a remedy for this state of aduirs is far beyond the scope of this paper. 
We can only indicate that it constitutes the chief challenge to science, 
art, and education for generations to come. It is the challenge to 
separate the gold from the dross in human experience, to weave the 
gold into satisfying imd consistent patterns, and to display this tapes¬ 
try befoxie all mankind tJirough clear-cut, simple, and dii*ect communi¬ 
cation so that all life on this eartli m&y be enridietl. Then the world 
will renhxe more fully the truth spoken by the writer of Prorerha: 

Hnpx»r cbe maa ttmt Obdeta vlfidoED and tlie nuan that gcEtetb 
underataDdliic. 


ReprinEj of the variaua articles in thk Report may be obtained, as long aa 
the supply on request addressed to the Editorial and Pnblicaliona 
Division, StniLhsoniau Institution, Washington 2S, D, C. 
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Recent Progress in Astronomical 
Photography^ 


By C. E. Kenneth Mees 

Rmarth LabcratcrUs 
Etisinum Kodak Co, 


(With A p£At¥«J 

In tun great epic poem which has come down to us under the Tioine 
of the Book of Job, God ifisuca a dmllenge to miii in which Ive sets 
forth the wonders of the universe and asks whether the mind of man 
is sucli that he can comprehend them. Turning to the stars, ho says, 
“Canst thou loose the bands of Orion? Knowest thou tlie ordinances 
of heaven?” And as if to make a suggestion for the meeting of the 
challenge, he asks, “Where is the waj where light dwellethf” 

All that we know of the universe, apart from Uxat small portion of 
the earth which appeals to our other senses, we obtain through our 
eves by the medium of light. Long before the Book of Job was 
written, tlie apparent motion of the heavenly bodies had been stumed 
and mapped, primarily with u view to the measurement of time, sinim 
the rotation of the earth on its asis and its revolution in its orbit 
form the primary clock by which time is measured. The earheat 
dates that we know definitely are determined from the record that 
Sirius, the brightest star in the northern sky, rese at the same tune 
u3 the sun. This enables us to compute spprosimately the year in 
which that event occurred, since it con recur only at mtcrvols of 

^’^SfSSesireto know, which is at the root of allsci^tiSc progre^, 
led men not only to measure the apparent motion of tlie h^venly 
bodies but to make maps showing the positions of the sta^ The stars 
were observed oue nt a time, their position in the heavens were 
plotted and maps drawn from which the positions of the 
be identified. It was as a result of the patient work of Tycho Brahe, 
in the latter half of the siiteeuth century, that Kepler was able to 
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formulate the laws from which Ifewton deduced the general laws of 
motion. 

Today the time at which the stars pass an indicating point in a 
died telescope is observed in order to check our computation of time, 
and studies liave been made even recently of minute differences in 
the observed and calculated movement of the planets. Ohaervations 
of the movements of the stars themselves are still being continued, hut 
all this is now a small portion of astronomical work, which is con¬ 
cerned primarily witli the study of the probable composition of the 
stars and of their life history, their probable origin, and their eventual 
fate. The papular picture of an astronomer is perhaps still that of 
an oldish man looldng through a large telescope and noting down the 
readings that he makes of the positions of the stats. Many years ago, 
however, such recordings by the astronomer were replaced by a young 
lady measuring a photograpliic plate under a micrometer, for today 
all the observing is recorded by photography, and the really paini 
taking work is done by the computer, who measures the plates and 
reduces the observations to tables. A telescope today is a camera, 
and for all scientific purposes the eye has been replaced by the plioto- 
graphic plate. 

Over 40 years ago, when I was still in England, I had a visit from 
F. H. Seares, the assistant, os he was then, to G. E. Hale at Mount 
Wilson Observatory. Dr. Seares told me of the importan<H to the 
astronomer of the quality of the photogrephic plates he used and 
said that Dr, Hale believed that the most important advance that 
could be made in astronomical practice was to increase the effective 
sensitivity of the plates available. He asked if I would be willing 
to come to ilount Wilson and try to make improved plates for 
astronouiical work. I told him that I had just accepted Mr. East- 
man’s invitation to go to Rochester to found a researclt laboratory for 
the Eastman Kodak Co. and that I hoped that in tny work at Rochester 
I might be able to develop improved photographic materials for 
astronouiical use. This promise was not forgotten, and I kept in 
touch with the people at Mount Wilson after we started work at 
Rochester. 

What astronomer want in general are plates that will take photo¬ 
graphs in less time; that ia, plates that are more sensitive to light. 
Unfortunately, however, those plates must have properties that are 
not easy to combine with increased speed. The astronomeTa want 
aU the apeed that can be obtained; they want the sharpest po^ifale 
Image; and they want the least possible gniininess. 

At first it might appear that the demand of astronomers for more 
senadvo plates does not differ from the requirements of other 
photographers. As the years have passed, the eenaitivity of photo¬ 
graphic materials has been increased, but everybody stUl wants more 



ASTHOxVOifrCAL PHOTOGRAPBCY—MEES 


207 


scnsitiTity in their photographic materials. The news photographer, 
for instancej wants the highest, speed that can be obtained, so that he 
can photograph at night witii a mini mi of flashlight. The motion- 
picture photographer wants to take pictures with a mini mum of light. 
ITie aerial photographers, and especially those taking military pic¬ 
tures, want to girt very short esposures and to work when the liglit 
is poor, Improrements in the quality of photographic materials 
are therefore vahiable to all classes of photographer, but, ns shown 
inter, the astronomer baa some additional requirements. 

There is a relation between the sensitiTity and the si^e of the grains 
of an emulsion since the larger the grains, the more effective the eij- 
posure of a grain in producing silver on devdopment. It must be 
remembered that the unit of exposure is the silver-bromide grain, 
Tlie most sensitive grainy of a fast emulsion become developable 
wJicn they absorb a few quanta of liglit. The sensitivity that can 
be obtained with grains that are not spontaneously developable with¬ 
out exposure ^ems to reach a limit, with a r^^juinement of approxi¬ 
mately 10 quanta per grain. Once exposed, the grains are completely 
devciopablo. 

The auiouiit of silver produced by expcfsurc is very sniall, but de¬ 
velopment produced at least a million timea as much silver as is present 
in the exposed grain* The larger the giniu, tlie more stiver produced 
and the greater the multiplying factor introduced by developments 
Unfortunatofy, the use of larger grains, which give increased sensi¬ 
tivity, piwiucea a granular appearance in the image and a limitatjon 
of sharpness and resolving power. The astronomer has always re- 
qnii^d] continues to require, and will always require an increase of 
sensitivity with no increase in granularity, and he has been telling m* 
so for the hist 40 years I It is even diOicult to get him to answer the 
question that wc put to himi *'Would you rather have fineness of grain 
or sensitivity t” since bis invariable answer is that he wants both. In 
practice, the choice between the two is one which has to be made by 
the astronomer, gently guided, let us say, by the manufacturer of 
the plates. Sometimes the same programs what appears to a lay¬ 
man to be the same program of two d iff extent observatories^ in one case 
demands pktea having maximum sensitivity with whatever grainineas 
13 necessary to achieve while the other requires a pxoderate ^nsitiv- 
ity accompanied by a decreased graininess and enhanced resolving 
power in the images. 

As we continued to study the properties of photographic materials, 
we realized that there is a fundamental difference between the con¬ 
ditions under which most astronomical photographs are taken and 
tliose in which the photographic materials are exposed in other fields 
of photography. This ia in the time of espO-SUre, The greater num¬ 
ber of ordinary photographic negatived, incUidiJig those used for the 
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taking of motion pictures, are giTeu exposures of the order of one- 
fiftieth of a second. Host astronomical photographs are taken with 
exposures of the order of an hour. There is thus a factor of about 
10* between the two times of exposure. 

W. deW, Abney first observed that photographic materials do not 
adhere to the reciprocity law of Bunsen and Boscoe; that is, if the 
brightness of the exposing light is diminished 100 times and a plate 
is exposed to it lOQ times as long, exactly the saine result is not ob¬ 
tained- The relation between the exposure and the photographic 
effect was measured for the range of astronomical levels by K* 
Schwarzschild in 1S09, and be came to the conclusion tJmt a constant 
effect ia piuduced as long as the condition /* the intensity, multiplied 
bv the time to a constant power is maintained constant; tliat is, ef¬ 
fective exposure =/^. For the materials he was using, Schwarzs- 
child found the constant p to be about 0.8. It is now known that this 
ig not a valid criterion for determining a constant photogtiaphic effect 
over very wide ranges of intensity. It holds fairly well over a limited 
range, and in astronomical photography the range is generally limited. 
But the relation between exposure and intensity is actually a curve of 
a catenaTy ghape, and photographic tmulsions can bo made to have 
their luasimum sensitiTity at different levels of intensity. The plates 
which for so many yearg were standard in astronomical photography 
were those made primarily for use in portraiture, and ^ch plates are 
made to have their mtaimuiii sensitivity under nom^al photographic 
working conditions; that ia, for exposures of a fraction of a second. 
If, however, the emulsions arc modified in manufacture, it is possible 
to increase the sensitivity appreciably at lew intensity levels though 
a loss of sengitivity may lie incurred for abort exposures. For in¬ 
stance, two plates used today by astronomers are known as I-O and 
lOSa^. If we tested the speed of these two plates by practical cx- 
posure, we hhould find that the I-O plate is nearly twice as fast as the 
l03tt-O when used by a press photographer; when used by an astron¬ 
omer, the 103a-O plate would be about thre^ times faster than the I-O. 

The realization of the importance of this reciprocity failure led 
us to make special emulsions (of which 103a-O is an example) in 
which the reciprocity failure at low intansities was reduced to an 
absolute minimum and the plates were made essentially to be used 
for exposures of the order of hours. So successful has tliis experi¬ 
mental work been that I was told some yeat^ ago by W- S. Adams 
that our plat «3 had made the lOO-inch telescope at Mount Wilson 
effectively as useful in regard to expoguFB time as they had expected 
the 20O-inch at Mount Palomar to be when it was completed. Thia 
does not mean, however, that the value of the 200-mch instrument is 
in any way less. 
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Though the imptovement in sensitivity of photographic muteriala 
has depended upon a study of the general principles of emulaioti mak- 
ing, great progress has been made in another direction. Before liKK), 
the photography by which the spectra of the stars was studied 
confined almost entirely to a limited region of the spectrum. Ordi¬ 
nary photographic plates are sensitive to only the blue and violet and 
ultraviolet regions of tlxo spectrum. Some 10 miles above the earth 
there is a layer that contains ozone, formed by the action of short-wave 
ultraviolet light upon the ojcjgen, in sufficient concentration to ab¬ 
sorb practically all the ultraviolet of shorter wavelength than 3000 A, 
At the same time, the ordinary silver-bromide plate cannot record 
light of longer wavelength than 5000 A., and thus the astronomer’s 
range of the spectrum was originally confined to the spectral regions 
between 3000 A. and fiOOO A. In 1873 Heinrich Vogel discovered that 
silver bromide could be dyed and that some dyes made the bromide 
sensitive to the spectral regions corresponding to their absorption 
bands. 

By the use of cyanine dyes made in Germany in the early years of 
this centuiy, it was possible to sensitize photographic emulsions to 
the whole of the visible spectrum, and in 1003 commercial panchro¬ 
matic plates were manufactured. They were very useful for the 
photography of spectra, and astronomers often sensitized their own 
plates by bathing them in solutions of dyes. Curiously, the German 
chemists who discovered these dyes did not determine their chemical 
structure, and it was not until that the general structure of the 
cyanine dyes was understood, largely as a result of vrork done in the 
chemical laboratories of Cambridge University. M.any new dyes 
could be prepared, some of which were found to be excellent Bensitizers. 
Photographic manufacturers in the United States, England, and Ger¬ 
many then started to prepare new sensitizing dyes belonging to, or 
related to, the cyanine series. 

At this point there arose a problem which is frequently observed 
in the application of scientific research. It was compuradvely easy 
to synthesize dynss of the cyanine type that would probably l» senm- 
tizers, but it was necessary to test the dyes adequately for tiieir senm- 
tiziug power by adding them to emulsions of which coatings would 
have to bo made. Different emulsions take dyes differently, so that 
it was desirable to test each dye in several emulsions. Moreover, it was 
soon obsen'ed that the behavior of the dyes when used together in 
the same emulsion was by no means additive. Some dyes greatly 
enhanced the sensitizing effect of others; somo disagmd with their 
fellows. A well-organized study would require the trial of each dye 
with ever}' other dye in pairs at least and for several emulsions i and, 
in some cases, tlie use of three or four dyes together. Ihis presented 
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a tremendous experimental pi^gmm,but it was possible to carry it out 
by the use of a special laboratory and equipment with which coatings 
could be mude at the rate of more than 100 a day. The organic 
chemists of the Kodak Company alone havemnde over 7,000 dyes in the 
last 20 years, and though it has not been possible to test all the dyes in 
combination with all other dyes, an adequate testing program has been 
carried out by a process of selection and elim!nation. 

From a photograpliic point of vieiv, tlie spectrum may be divided 
into four regions: The region from tiie ultraviolet to 5000 A., which 
can be photographed on plates containing no dye sensitizers | the region 
from 5000 A. to 7000 A., wliicli we may call the visible spectrum and 
%yiiich can bo photograplied on panchromatic materials with short 
exposures; the region fi-om 7000 A. to 0000 A., the near infrared, 
which can be photographed on special materials with exposures 
greater, but not mucli greiiter, than tliose necessary for the visible 
spectrum; and the region beyond 9000 A. 

The sensitizing dyes used for the photography of the ei>ectrum 
above 5000 A. are cyanine dyes, in whicii two nuclei fornicil of rings 
of atoms and containing basic niti-ogen atoms are joined to form a 
dye by a chain of methine, CH, groups. Heavier nut-lei give dyes witli 
absorptions and sensitizing maxima displaced toward longer wave¬ 
lengths. Simil arly, lengtheni ng of the dial n of meth iiie groups joining 
tlie nuclei moves the absorptions toward longer wavelengtlia. The 
shortest chain consists of one rnetliine group only, and the dyes are 
known simply os cyamneg. The next chain bus three methine groups, 
and the dyes were termed carbocyamneg by Vf. H. Mills and W, J, 
Pope, who first analyzed the structure of the German dye pinacyanol, 
discovered by B. HomoJka in 1904. Dyes with five methine groups in 
the chain are known as dicarboc^yamn^s; (Jiosa with seven methxne 
grou^ as tr^v-bopyamneg/ with nine methine groups as tetracarbe- 
cyanine; and witli eleven metldne groups as peniaparb&eyanities 
(fig. 1), 

Figure 2 shows tlie progress which has been made in the exten-siou 
of the spectral region for whicli photography can be employed in 
practice. At the top is the spectral region, including only the blue, 
violet,and ultraviolet, which could be photographed on silver-bromide 
plates without any sousitizer. Then the discovery of color setisitizing 
by Vogel and particularly the use of erythrosinc made it comparatively 
easy to photograph tlirough the green region of the spectrum and 
record wavelengtJis up to approximately (3000 A. 

In 1904 the application of Homolka^s piuacyanol to the production 
of panc^omatic plates made it possible to photograi}li to the limit 
of the visible red, a region which may be roughly placed us just beyond 
7000 A. In 1919 F. Q. Adams and H. L. Haller in TiV^ashiiigton dis* 
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covered the d^'C krtfpiocyanhie^ « cerbocyanine from lepidine, with 
which senaitivity could be obtnined up to beyond 8000 A. In 1035 
H. T. Clnrke in our own Inbomtory found that in some kiyptocyanine 
preparations another dye, wliidi was named ncocyaft/ne, was formed, 
with which the photographic spectrum ivas extended to iKKJO A. Tlic 
discovery of the tricarbocyanines made it possible to make tlie tricar- 
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bocyanine from lepidine, and it was named zen^c^antTie, In 1932 it 
became possible with long exposures to extend the limit of the photo¬ 
graphic spectrum to 11,000 A. In 1&34 the tetracarbocyanines and 
pentacarbocyanines were made, with which the spectrum of the sun 
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could b© photographed to aomewhat bejotid 13,000 A. £ach of those 
steps of progress toftile it much easier, of course, to photograph the 
shorter wavelength portions of the infrared spectrum, so that at the 
present time photography in the infrared between 8000 A. and 0000 A. 
presents little more diHiculty than photography in the visible spec* 
trum. Only when it is necesary to stretch sensitivity as far as posi- 
ble into the infrared is any dtlQculty encountered with the sensitizing 
dyes. 

Quite recently an important improvement has been made in the 
preparation of dyes sensitizing in the region between 0000 and 
12,000 A. For photography of the spectrum beyond OOCMD A., the dyes 
available are the tetracarbocyaninos and pentacarbocyanines, A typi¬ 
cal pentacarbocyanine is shown at the bottom of figure 1, in which the 
two nuclei are connected by a conjugate chain containing no less than 
11 methine groiipa. Unfortunately, this very long chain is easily 
broken, so that the dye is extremely unstable, and until recently the 
spectruni beyond 9000 A, could be photographed only with intense 
sources, such as that of the sun. It was almost impossible to photo¬ 
graph stellar spectra in this region, and little success hud been 
achieved even in the photography of the solar surface by the spec- 
troheliograpb using the imjxjrtant helium line at Al0,830. 

The organic chemists in our laboratory have now found a way of 
modifying Uie structure of a pentacarbocyanine dye to obtain greatly 
enhanwd stability so that the dye can be purified and used in an 
essentially pur© condition. Using plates made with this new dye, 
F. D. Miller has been able to obtain a number of spectra of late- 
type stars using an objective prism on a 34- to 3G-inch Schmidt tele¬ 
scope. The infrared limit is somewhat beyond 11.000 A. A strong 
absorption band at 9300 A. la an atmospheric hiiid due to water vapor, 
but a considerable group of absorption bands have been found in the 
spectra of X-type stars. Up to the present the molecules responsible 
for these bands have not been tdentihed. It is believed that the new 
Z-typo plates will make it possible to obtain spectroheliognims using 
the helium line at 10,330 A. 

While the photographic spectrum has been extended by the die- 
covery of new infrared sensltizecs, there has also been a great increase 
in tlie sensitivity of photographic materials to the red region of the 
spectrum, which has made it possible to make stellar photographs by 
red light with exposures not greatly in excess of those required with 
the ordinary violet-sensitive materials. It will be recalled tlmt the 
different classy of stars are of different colors, and though a number 
of stars are definitely bluer, a very large number of stars are distinctly 
redder than the sun. In the older photographs, taken on materials 
sensitive to only the blue and ultraviolet rays, these red stars were 
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reoordL'd as mueh fainter than they appear to the eye, and conse¬ 
quently astronomical knowledge has been built up chiefiy in reference 
to the brighter and bluer stars. 

With the aTailability of tlie new types of panchromatic and red- 
sensitive plates^ the eiploratiou of the red stars of the universe is 
yielding very valuable results. The use of Ted-sensitivo tuaterials 
in astronoiny has very ddinite advantages over the use of blue-sensi- 
tive materials. Tiro scattered light from the night sky is largely of 
short wavelength because the sciittering is selective, as is sliowa hy the 
color of blue sky, and much more effective ex^wsiim can be made ou 
stars before tiie scattered light from the sky buries the images in fog 
if the photographs are taken by red light. The limit of effective 
exposure by violet light, for instance, in the Mount Wilson telescopes 
is approximately 00 minutes, after wliich little is gained because of 
tlie fogging of the pkte by scattered light. Using red-sensitive ma¬ 
terials, the corresponding exposure can be more than five times as 
great. Also there are many regions of the sky vrbicii are obscured, 
and tJiis obscuring material transniits red light much better than it 
transmits the blue light. 

Plata 1 shows photographs of otie of the most heovily obiicured 
globular clusters, wiiich is situated close to tlie center of our galaxy. 
Figure 1 was token by W. Baade on a fast blue-sensitive plate with 
60 minutes’ exposure. Figure 2 slrows the same cluster taken on a 
red-sensitive plate with 75 minutes’ exposure through a yellow filter. 
These pictures show that tlie heavily obscured clusters are strongly 
reddened and that the reddening not only affects the clusters but the 
whole stellar Held in wblch they are imbedded. 

The greater penetrating pow’er of the red-sensitive plate enables 
us to pass through the outer extensions of the hidden galactic nucleus 
when photographing regions near tlie galactic center, which are ap¬ 
parently little affected by obscuration. The new types of sensitizers 
have made it possible to photograph not only the visible red but to 
penetrate beyond it into the invisible infrared. J. d. Nassau, at the 
Warner and Swasey ObEervatoiy, has found that many very red 
stats, which are often variable, have absorption bands in the Infroied. 
Mucli interesting information Is being obtained os to the nature of 
these stars, especially as coniironents of binaries and ns to the part they 
play in the nearer galaxies external to our own Milky Way system, 
^loreover, the use of Infrared spoettu has given a good deal of lufonna- 
tion concerning the planets. It is possible to set an upper limit, for 
instance, to the concentratiou of water vapor in the atmosphere of 
iltirs and to show the concentration of carbon dioxide in tlie atmos¬ 
phere of Venus, and by means of their absorption lines ammonia and 
nnetliane have b^n identified in the atmosphei'es of the outer planets. 
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Owing to its proximity, it Is far easier to study the com^KJSltion 
and structure of the sun tJian tliat of auy other star. The information 
obtained from the sun can often be applied to other stars and thus 
can suggest explanations for phenomena which might otherwise rO' 
main obscure. Owing to the fortunate presence of the moon at a 
distance h'om the earth that enables it to ecH^^se exactly the solar 
disk wJieti it happens to come between tlie eartli and the sun, much 
knowledge of the atmosphere of the sun has come from the few 
moments when the bright disk is obscured and the thin atmosphere 
becomes visible. Plate 2, figure 1, shows a magnificent photograph 
of the solar corona taken by the Naval Besearch Laboratory expedi¬ 
tion at Kliartoum at the eclipse of February 25, 1952. Plate 2, figure 
2, shows a large-scale photograph of a large sunspot taken recently 
at Mount Wilson. The detail in the spot and the so-called rice-graiu 
structure of the sun’s surface are well sliowm. 

B, K. McMath and his associates, at the McMuth-Hulbect Observa¬ 
tory of the University of Michigan, have combined a motion-picture 
camera with the spectrohcUoscope designed by G. F. Hale. An image 
of the sun Is formed on a slit of a large-grating spectroscope, and the 
dispersed image falls on another slit, which is adjusted to transmit 
only the position of on absorption line, With this instrument, tlie 
McMath-Hulbert Observatory staff Lave made beautiful photograplis 
of solar eruptions. 

Photographs of the solar prominences can also be made by the 
instrument known as a coromgrnph, designed originally by B. Lyot 
of the Meudon Observatoiy' in France. This curonagraph consists 
essentially of a simple telescope designed to give a minimum of 
scattered light and carefully trapped by baffles. The image of the 
sun is caught in a light trap so that only the area surrounding the 
Hun is projected into the field of the instrument. By working at 
altitudes above 10',000 feet, where the scattered sky light is at a 
minimum, Lyot succeeded in photographing die outline of the corona. 
The instrument operated by Harvard and Colorado Observatories 
erected at Climax, Colo., has been used to take some very ciceUent 
photographs of the prominences, using film specially eensItiKcd to 
the H-alpha line and a special filter by which the transmitted spec¬ 
trum is confined to a very narrow band. Plate 3, figure 1, shows a 
huge arch prominence photographed in the light of H-aJpha on June 
4, 1943. A new solar phenomenon was discovered at Climax. The 
edge of the eun photographed by the light of the hydrogen red line 
near the North Pole shows a great number of tiny prominences, termed 
“spicules,” which have an average life of only about 4 minutes. The 
spicules are always present in inactive regions and seem constantly 
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to erupt radially from the sun in niarked contrast to the general ho- 
liavior of other prominences, 

Xow let us turn from the photography of the plaiiets and the sun 
and celestial objects which are near us in space to the work that has 
been done on the very distant parts of the universe. Over a hundred 
years ago, Sir John Herschel called attention to the presence among 
the star^ of what be called nebulae—‘littlo clouds—and as telescopes 
have grown in siise and photogi'apliic materials have increased in 
sensitivity these nebulaE have attracted more and more attention, 

,iVs soon 03 the spectroscope was used to analyze llie stars, it became 
evident that the word ‘^nebula” was being used for two classes of 
objects entirely different in structure. If with a pair of fieldglasses 
you look at Use sword of Orion, you will see a misty patch suriounding 
a star in tJie middle of the sword. Tliis is the great nebula of 
Orion, n mass of gas of enormous extent. If, on the otlier hand, 
you turn your fieldglasses on the coiistcllation of Andromeda, you 
will find aiiotlier misty patch, but this is not a masa of gas like the 
nebula of Orion; it is a vast agglomeration of stars at a distance so 
great that in an ordinary telescope the individual stars cannot be 
seen. The distinction becomes clear when we look at the spectra. 
The Orion nebula gives us a spectrum consisting of briglit lines, as 
would be expected from a mass of gas, wlicreas the spectrum of the 
Andromeda nebula is essentially tliat of a star though it is really 
a composite of all the stars of the nebula—a sort of average spectrum. 

Tlie gaseous nebulae that we can investigate are situated in our 
own galaxy, and in some cases tliey are probably connecteti with the 
explosion of stars in the form of novae and sui^ernovae. When a 
star explodes in a nova, it produces an expanding shell of gas and 
can be photographed for many years. 13y the use of suitable platiss 
and filters, photographs can be taken by mooochronmtk light, show¬ 
ing ditferences in the structure of the envelope as a result of the 
distribution of different gases. Tha-j in photographs which have been 
taken of the expanding gas shell produced by Nova Herciilis, which 
exploded in IP34, the emission of ionized oxygen at A. causes 

a nearly homogeneous cloud around the star, whereas emission of the 
same el 6010111 (in tlic same state of ionisation) at X4)13G A. and ACOOb 
A. causes n more clearly defined ring. Emission of H-nlpha and 
nitrogen in the red causes a ring with a strongly aceentuatetl crossbar. 
’IVhen the gas shells produced by the explosion of supemovne expand 
sulUciently, we get a i>ermaiient nebula, usually refened to by astron¬ 
omers as a planetaty' nebula, such as the Crab Nebula. 

A recent photograph of tiie Ct’ab Nebula is shown in plate 3, figure 
a. Tlie different photographs were taken by blue light, yellow light, 
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red UgLt, and infmred light, and they aliow diferences in the struc¬ 
ture of the nebula. As is well known, this object is all that remains 
of a supernova ivhich Hared up in A, D. I0o4. It is recorded in 
Chinese history as having been seen in full daylight. 

Turning to the other type of nebulae—those that are like the An¬ 
dromeda Nebula, those that are agglomerations of stars—in the last 
30 years the nature of these great spiral nebulae, as they are called, 
has been elucidated- It has been found that they are no less than 
stellar universes and that if we could observe the hfilky Way, in 
which our sun is situated, from the Andromeda Nebula, our galaxy 
would appear very much as the Andromeda Nebula does to us, the 
two galaxies being of approximately the same aise, having in each 
of them about a hundred million stars, and according to some very 
recent work, being about 1,600,000 light-years apart. 

Long ago E. £> Barnard called attention to the existence in onr 
galaxy of great clouds of obscuring matter as welt as of a idely dis¬ 
tributed nebuioeities. The whole galaxy, in fact, when viewed ivith 
telescopes of low magnification, shows streal^, which may be either 
bright or dark against the baol^prounds of suns. It is, Indeed, prob¬ 
able that a very substantial proportion of the matter of tlie universe 
is not agglomerated into stars, but is dispersed through intergalactic 
space in particles and in the molecular form. Hiis dispersed matter 
is, of course, greatly concentrated in the galaxies so that perhaps only 
half the mass of a galaxy is in the form of stars. The effect on the 
calculated dynamics of tlie galaxies is, of course, enormous, and it gives 
a very much simpler pattern of the disklike structure of a rotating 
galaxy than if it is assumed tliot the mass of such a galaxy consists 
entirely of discrete stars. One of the most remarkable of these mosses 
of gas appearing dork against the skies is show'n in plate 4, It was 
obtained with a S-hour exposure on a red-sensitive plate with a red 
filter and was taken with the Hale telescope. The formation occurs 
along the edge of a large cloud of opaque dust and gas in the con¬ 
stellation of Orion. The edge of the cloud is illuminated by neorby 
bright stars. The cause of the streamers running outward nearly 
perpendicular to the cloud front has nm-er been explained nor has 
the cause of the large extension of the cloud front known as the Horse- 
head Nebula, so-called because of its shape. 

The proper combination of emulsion sensitivities and filters permits 
a detailed study of the structure of many astronomical objects such 
os the Gxtraga lactic stellar system shown in plate 5. Only a portion 
of the whole system is shown in order to concentrate attention on the 
nebulous objects indicated by arrows. The first picture, taken on a 
103a-D plate dirougU a GG-11 filter, isolates the light emitted by 
doubly ionized cxj-geii, w'hich occurs tn tlio so-called tiebulium lines 
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and Nj. It has been shown that no such element as nehulium eiista 
and that these lines are the result of a very unusual state of emission by 
oiygen, known as a forbidden state. In a wavelength region isolated 
in tlie second picturep recorded on a lOSa-D plate through a GG-14 
filter, no emission from the gases in the nebulosity is recorded. Only 
stars are shown. In the third picture, taken on a lOSa-E plate through 
an HQ-2 filter, only the emission of the H-alpha line is recorded in 
the nebulosity together with tlie red light of the stars. This scries 
shows the powerful tool afforded hy plates of different color sensitivi¬ 
ties combined with suitable filters in the study of the structure of 
extragalactic objects, 

During the last few years, a number of new telescopes have come 
into use, and their effective use presents some new problems in regard 
to the photographic materials, tlmugh their application is already 
giving results of great interest and value. By far the greatest of 
these telescopes is, of course, the 200-inch Hale telescope at Mount 
Falomar, of whicli you have already heard so much. Besides this in¬ 
strument, however, Mount Palomar has the largest Schmidt telescope, 
the 48-mch, with which an excellent survey of the sky can be made, 
covering a much greater field than was available for previous tele¬ 
scopes. The great 4S-inch Schmidt is being used in a survey of the 
whole sky accessible to it, using plates 14 indies square sensitive to 
blue light and lo ivd light. Sufficient plates for a year’s use are made 
to ensure uniformity of material, and they are stored at a low tem- 
pcratui'e so that lliey can be expected to remain unchanged until they 
are used. Plate 6 is one of tlie latest pictures of tlie great Andromeda 
Nebula made with an exposure of 35 minutes on the Schmidt telescope. 
The excellent definition of this instrument resolves many stars la the 
spiral; the two small nebulae are the well-known satellites of the 
Great Kebula. 

Employing 103a-E plates with a red filter on the Male tel^ope, 
Baade w'as able to resolve one of the companions to the Andromeda 
Kebula into its individual stars. "With other combinations of plates 
and filters, the stars of different colors were separated and their dis¬ 
tribution centered. Tiiis led to the startling discovery that there 
are two types of stars in the nebulae. Those are called by Baade 
Popvltttii&n I and //, and they exist in different propor¬ 

tions in different galaxies. I^qje I population is composed of stars 
that are intrinsically very bright and generally blue in color. A 
blue-sensitive plate primarily records these stars, Population II 
stars are intrinsically fainter and redder. These are recorded on 
red-sensitive plates. 

Tlie most sensational discovery of the astronomers in this century 
has undoubtedly been the announcement by E. P. Hubble of Mount 
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Wilaon tliat the siwctral absorptioti lines of distant nebulae show a 
shift toward the red. The most obvious explanation of this shift is 
that it is caused by a recession of the nebulae in the line of sight, and 
Hubble fouitd that the calculated velocities of recession were propor¬ 
tional to the distance of the nebulae. By 1048 the velocities of more 
than 500 nebulae were known, and even at distances of 200 milUon 
light-years, which is the linut of the 100-inch telescope for spectra, 
the velocity computed from the red shift wa.s found to be proportional 
to the distance. One of the points of chief interest in the application 
of the 200-inch Hide telescope was to see whether the relation between 
the velocity and the distance would hold for even more distant nebu¬ 
lae than those of which the spectra could be photographed with the 
iClO-incli. 

Using the Hale telescope with a short-focus spectrograph at the 
principal focus, Jl. Hu mason has photographed the spectra of a 
cluster of nebulae in Hydra. The shift of the H and Iv lines of cal¬ 
cium indicates a recession of 87,500 miles a second, and the displace¬ 
ment is so great that the lines fall in the blue-green near the long 
wavelength limit of sensitivity of the undyed IIa-0 emulsion used. 
Recently Baade published evidence for a revision of the distance 
scale of the distant stellar systems, as a result of which the nebulae 
may have to be assigned distances twice as great as those which Itave 
heretofore been used and the time scale will bo doubled. This change 
in the scale and the application of tlie Halo telescope with its powerful 
aumliaiy equipment may make possible some clearer picture of the 
nature of the red shift. 

Advance in the study' of the universe is dependent on the collabora¬ 
tion of three diffei'ent branches of science, all of them employed 
finally by the skilled astronomer, wliose results must be analyzed by 
the mathematician. Tlie optician is making great strides in the devel¬ 
opment of new telescopes and new spectroscopes; the chemist is mak¬ 
ing the new sensitizing compounds derived from ever more complex 
organic bases; and the photographer must make improved emulsions 
and apply to them the sensitizing dyes, so that he can place in the 
hands of the astronomer photographic materials worthy of tho instru¬ 
ments and the skill that the aEtronomer employs. Fortunately, we 
all are working in harmony and, as the results that I have put before 
you in this paper show, we are making progress. 
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CHRONOI.OCY 

T wiiNTV-viVB yetirs tijfii the fi«lU of ntoioic energy as we know it today 
had not even b«ii conceived; nuclear science was just getting under 
wav. Of coursie, Boeittgcn had discovered ^"riiys; lict'nuerel liad 
discoveretl radioactivity; the Curies had discovcrod fadiuiii and 
polonium; Butherford lisd originated his concept of the atom with a 
tiny, heavy nucleus surrounded by planetary electrons; and Soddy 
had proved the existence of isotopes—diiferent forms of ntoms of the 
same element-—and some 30 different uatumlly occurring radioactive 
isotopes had been identified. The fact that atoms of an oidiimry 
stable oleniont may differ in weight, that dements muy have stable 
isotopes, had been determined from positive ray studies by J. J. 
Thompson and Aston. Also, Rutherfoid, working with alpha par¬ 
ticles from radioactive sources, had observed the transmutation of 
nitrogen atoms to oxygen atoms. 

In spite of the Eccniingly large volume of infoniiatlon that liad been 
accumulated by 1928 on the atom and its nucleus, the real attack on 
the nucleus itself and an understanding of what it is made of was yet 
to come. Chadwick had not discoveretl the neutron; Anderson had 
not discovered the jmsitroii; Vrey Imd not discovered deuterium; I. 
Joliot-Curie mid her husband, F. Joliot, had not discovered that radio- 
activitv could be induced in ordinary stable elements; E. O. Lawrence, 
of the University of California, had not inventctl the cyclotron; and 
nuclear fission and the uraniiini cbaiii reactor were entirely iicyond the 
realm of imagination of onr most learned physicists. 

Roentgen's discovery of X-ruya mid Becquerers discovery of radio- 
activitv just before the turn of the centuiy had begun the era of modem 
physick It was generally agreed by such learned nineteenth-century 
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scholars as EelTin^ Helmholu:, Boltzman, Michsison, and Lorcnta that 
all tho great discoveries in physics had already be^ made and that 
future progress was to be looked for, not in bringing to light qualita¬ 
tively new phenomena, but rather in making more exact quantitative 
measurements upon old phenomena. In simpler terms this meant ob¬ 
taining more significant figures beyond the decimal point. As Robert 
MUlikan said after hearing Professor Roentgen report his discovery 
of X-rays to the German Physical Society, , we all began to see 
that the nineteenth century pliysicists had taken themselves a little 
too seriously, that we had not come quite as near sounding the depths 
of the universe, even in the matter of fundamental physical principles, 
as we tliought we bad,^ But no one, even as recently os 25 years ago, 
dreamed of the amaaing developments of nuclear physics or atomic 
energy that have taken place since. 

Radioactivity was the key that had opened up door after door in 
the dramatic development of nuclear science. It was the study and 
USB of radioactivity that led to Rutherford’s concept of the atom, to 
Soddys concept of isotopes, to Chadwick’s discovery of die neutron, 
to die Joliot^Curie’s man-made radioactivity, and finally to Hahn’s 
discovery of fission from which have come both the chain reaction 
and the nuclear reactor. 

ISOTOPES 

But radioactivity proved more than an ordinary key. It has heen 
a master key, for it has provided us with a whole chain of “^new keys.” 
Wo shall concern ourselves here with only one of these '‘keys”—the 
reactor-produced radioactive isotopes. We shall consider the pro¬ 
duction, distribution, and use of these radioisotopes and look at what 
radioisotopes have meant to science and what they may mean to the 
individual 

At tlia risk of going backward once more, let ns try to imagine what 
scientific tool investigators of 25 yeai's ago might have desired most, 
1 am thinking now not only of physicists but also of cliemista, biolo- 
giste, physiologists, and other t 3 ’pes of researchers. Among the things 
that scientists of that day could not do but no doubt sincerely wished 
thoy could do was “to trace atoms.” Think of being able to trace a 
certain diet element or compound through the digestive and metabolic 
processes of an animal or oven a human being. Think of being able 
to find out what plants do with carbon dioxide or with fertilizer, or 
following the diffusion of atoms in solid metal. Scientists of 25 
years ago could only dream of doing these things, Ifan-made radio¬ 
isotopes have now made these dreams possible I Today, even un¬ 
dreamed of things have become routine. But the story taken from 
this page of science is much more dramatic than “first you can’t, tlien 
you can.” 
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DEnmnoNS 

Webster reminds us that the word “isotope’' comes from two Greek 
words, “iso” and “topos,” meaning ‘‘same’' and “place.” The word 
“isotope” was chosen to describe certain atoms which, although differ¬ 
ent in weight, still occupy the same plate in the periodic table of ele¬ 
ments. Since they are atoms of the same element, they will behave 
alike chemically, their differences being only in physical properties, 
Isotopes, therefore, ore like twins that look mid act alike but that are 
different in weight Badioactire isotopes, or rudioisotopos for short, 
are atoms tliat give off radiation and disintegrate to become other 
kinds of atoms. 

Actually, isotopes are very intimately associated with our everyday 
lives. They arc not only to be found in the laboratory but evety where. 
Isotopes are common in the elements around ns here—iiieluding those 
in our bodies. For example, hydrogen, the simplest and one of the most 
abundant elements, exists natunilly in two forms (fig. J), One is 
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ordinary hydrogen, which hns a weight of approximately one iimt 
of atomic mass, called hydrogen 1. The other h approximately twice 
us heavy and is called heavy hydrogenj or hydrogen 2. We can also 
make a still heavier hydrogen 3. 

Both hydrogen 1 and hydrogen 2 are stable; that is, they do not 
change with time, or disintegrate, or give off radiation. Hydrogen S, 
on the other hand, is radioactive and disintegrates or decays to a 
stable isotojJe of helium. In disintegrating, hydrogen S gives off 
radiation. 

Five isotopes are known for the element carbon, only two of which 
are stable ajid naturally occiirringv The other three arc radioactive 
and have to be made. Generally speaking, most naturally oceurring 
isotopes are stable, whereas most radioactlTe isotopes have to be made. 
There are, however, exceptions particularly in the ease of the heaiyr 
elements. 

WATtfRALLT OCCCltRiNC BATIOlJOtOPES 

The liistoricnl sequence of events leading to today’s widespread 
avfiilahility of radioisotopes is unique. It was the naturally occurring 
radioelement uranium which even before the turn of tlie century led 
to the discovery of radioactivity. This subsequently led to the disr 
CO very of some 45 other naturally occurring radioisotopes, incliiding 
such important isotopea as radium and radon, whose uses are familiar, 
A pproximately 50 years later the same radioelement, uranium, led to 
Hie design and operation of the nuclear reactor, tod ay mass producer 
of man-made radioisotopes. Just as rsdioactivky proved the key to 
the development of nuclear science, uranium proved the key to the 
availability of radiomaterials. But we are getting ahead of our story- 

In X913 Hevesy and PanelIi conducted the first tracer experiment 
when tliey used minute amounts of naturally occurring radioactive 
lead to study the solubilities of sparingly soluble lend salts. Later 
these investigators used the same naturally occurring radioactive lead 
to study the absorption and translocation of that element in plants. 
This was in 1023. Other studies of a similar nature were conduetwt 
in the years that followed ^ but none of them were very broad In 
scope. The reason was simple. There just were not any radioactive 
counterparts for most of the elements usually found in plant and 
animal ^stems. No naturally occurring radioisotopes for those ele¬ 
ments existed, and no one knew how to make them. Here then was 
A technique that Rdmittedly had tin limited possibi Ikies but that 
could not be used because the materials to do the job were not. available. 

MAN VAJsr luaioiKrrarEa 

Then came the key to a whole new era for radioactivity. In 1D34 
I. Joliot^Curie and her husband, F. Joliot, while bombarding light 
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elements with alplia particles from polonium, discoveml quite by 
accident that ordinary elements can bo made to become radioactive. 

Tbe Jirst man-made radioactive isotoiM jimlucetl was phospboms 30. 
It was immediately shown tlmt the path of this now isotope in ciiem- 
ical reactions could be followed by its radioactivity. In less liian 
a year Hevesy was using another form of radioactive phosphorus, 
phosplioi-us 32, to study tlie uptake of tiiut elen^cnt in plants, but only 
infinitesimally small amounts of radioactive isotopes could be pro¬ 
duced in this way. 

CTftxomojf-FaoQUfXD mADiOiMTapis 

Shoidly tliereafter a new way was found for making larger quan¬ 
tities of man-made radioisotopes. £, O* Liawrence and M. S. Living¬ 
ston hud built their first cyclotron at Berkeley in 1&.31. It was not 
long after the discovery of man-made radioaeti^'ity tliftt tlie cyclotron 
was put to work making radioactive fomis of most of the elements. 

Pliysicists all over the world immediately became engrossed in the 
possibilities offered by these two developments, the invention of the 
cyclotron and the discovery of man-made radioactivity. By tbe start 
of World War 11, 10 yoare later, radioactive isotojMS were being made 
in perhaps as many L 50 cycioti-ons throughout this country as well 
as in a number of foreign laboratories. By tliis time the usefulness of 
radioisotopes for tracing atoms was well pstablished. At least two 
isotopes, radioactive iodine and radioactive phosphorus 32, had 
also been used in medicine for the radiation treatment of certnin 
diseases. 

But there was still one catch. Cyclotron production of most radio¬ 
isotopes was and ^ill is very slow and very expensive. But most 
serious of all, the cyclotron can protluce only limited quantities of 
radioisotopes. Therefore, with the exception of those laboratories 
which wmie fortunate enough to have cyclotrons, there just wera not 
enough man-made radiomaterials to go around. And even when a 
cyclotron was available, tracer studies were generally limited to those 
experiments that would require only a very small amount of the pre¬ 
cious radionmterial. 

RXALTOH.rHQOUCCD R AEIClSOTai^S 

’Tha nuclear reactor develoiied during World War II inakes an 
excellent radioisotope production unit. Altliough not so wide a vari¬ 
ety of radioi8oto|>es can be prodiiceil in the reactor as in the cyclotron, 
what is much more important, the radioisotope.^ can be produced in 
large quantity. Also, with tlie reactor it is possible to produce many 
different radioisotopes nt the sjime time. Hiis, of course, is not ixrs- 
sible with the cyclotron or with other particle accelerators. 
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UnuliutD, irhich heralded the djEcoveij and iiee of naturally occur* 
ring radioactivity^ reentered tlie scene to make an even greater con^ 
tributioD in the production of man-made radioactivity or radio¬ 
isotopes. 

NUCLEAR REACTOR 

A few facts concerning the Onk Bidge reactor^ the production unit 
for most of t)m radioisotopes made in the Uniuk States today, may 
be of interest. 

As one first sees the Oak Bidge reactor (fig. £; pi. 1) it appears to 
be a concrete structure 47 feet long, 38 feet high, and 32 feet deep. 
The concrete, however^ is a T-foot thick shield built around the reactor 
to protect operating personneh The reactive portion of the reactor 
is a 24’foot cube built Oif stacks of graphite blocks through which pass 
some 1,200 channels containing uranium metal as fuel. 



Ficwm 2.—niii ichemitk *Ic«tc]i ol tKe \t (kusned to itwi* tit two pnneip#! 

w*y* in wtfcii radioitotopc* wc pfoduecd. Tte three nwit Importint fuftetlonjil parti 
of the tcictoirere tti* ar»niun ilus», the grepthe rocHJerauM, end the bo»A iteeJ eoiuml 
fod». When « biiontble ofiuium 23S Mom in one o£ the tfusi ii hit by * netittoq.k 
hiiioni or epiiti. In the hiakiQ prooeii, 1 tn J mots ucutrom ere pfodneeii which, when 
itowed down by the grephlte mwlencor, ire iviilihle for tplinjng moK arMiiuai 2J5 
itomi. The muttlplvcetion of ihEi process nmy many tisiet ]»ds to the chiin reaction. 
Boron ha* a grratci affinity for neuuoq* than does uranium, md iherefon; when the bopon 
steel eontrel red* are Intened bio the reiciw, they "loslt up" i sufficient number of 
oeutroni to slow down the chain metbn orstop it, depending; on W fa, they are inierted 
lau tihc rcActoT. 




RADIOISOTOPES—^AEBGRSOLD 


225 


Reactor operation is based on tbe fissioaiiig or splitting of uranium 
235 atoms in the uranium fuel, Perhaps the only other characteristic 
necessjiry for a simple understanding of the reactor as a n^dioisotope 
production unit is the neutron flux or densi^. The flux of the Oai 
Ridge reactor is of the order of a million million neutrons pasing 
through each square-centimeter area (about the size of & fingernail) 
per second. 

Badioisotopes ate produced in a nuclear reactor either by fi^ion- 
ing—that is, by splitting of nmnium (figs. 3 and 4)—or by bombard¬ 
ing ordinary stable elements with neutrons^ the subatointc particles 
that keep the chain reaction going. Although from the standpoint 
of the physics involved as well as from the standpoint of a manufac¬ 
turing process, radioisotope production is a complez operation, in 
principle it is as simple as putting biscuits in an oven to cook (pi, 2), 
Almost any element, or for that matter almost any object such as a 
[>cnny or dime or a bobby pin or the phosphonis from the head of a 
match,can be placed in a small aluminum tube and introduced into tile 
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renetor. After neutron irradiation or bombardment for a week, a 
month, or perhaps longer, depending on the radioisotope being 
duced, the aluniinum tube is taken out and the radioactive material 
removed, Depending on the radioisotope produced, it may or may 
not be chemically processed before shipping it to the user. In some 
mstanccs the almninum tube and all arc shipped directly to the user 
after having been placed in the proper shipping container, 

Tlie production output of tlio reactor is phenomenal For ex¬ 
ample, over 14,000 curies^ of radioactive cobalt 60 have been shipped 
from Oak Ridge in the 6 yeare since the distribution program began. 
This is comparable to nearly 50 pounds of radium. Although it is 
difficult to estimate the current world inventory of rellned radium, 
in the G years preceding the availability of reactor-produced cobalt 
00, less than 1 pound of radium was imported by the United States. 

Another example is the case of radioactive carbon 14, one of the most 
useful radioisotopes fnr biological tracer studies. It has been esti¬ 
mated that 1 millicurie of carbon 14 produced in the cyclotron would 
cost S 1,000,000, ITie sttme quant ity of reactor-produced carbon 14 can 
be purchased todaj' for §36, 

RADIOISOTOPE AVAILS BUJTY 

Of the more than 1,000 nuclear species or iisotopes that have been 
identified to date, some 275 are stable and over 750 are radioactive. 
Approximately 100 of the radioactive variety are routinely manufac¬ 
tured at fhik Ridge and distributed to scientists nil over the world. 
This means that reactor-produced radioisotopes or radioactive forms 
of most of the known elements are now available in quantities suffi¬ 
cient for wide-scale use. Those available include such Important 
radioisotopes as radiohydrogen (tritium, H 3), radiocarbon (G 14), 
radiophosphor 113 (P 32), radiosulfiir (S 35), radlocalcium (Ca 45), 
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and radioiron (Fe 55, 50). Most of these radioisotopes emit either 
beta radiation (high-speed electrons) or a mixture of beta and gamma 
(electromagnetic radiation like X-rays), However, the energies of 
radiation and the half-lives, that is, tlie rates with which the various 
radioisotopes disintegratOj vary widely. 

The only radioisotope currently available under the diEtribution 
program which emits alpha radiation (nuclei of helium atoms) is 
polonium 210* Although this radioisotope exists in nature as one of 
the decay products of radium and is couunercially extracted from 
radium wastes, it can now be obtained easier and cheaper by producing 
it in the reactor by the irradiation of bismuth, 

HOW RADIOiSOTOPES ARE USED 

SoufTce^ of —The first and simplest way of using radio¬ 

isotopes is us source of radiation. Most persons are familiar with 
the way in which radium and X-ray machines have been used to treat 
certain diseases ond to take pictures of heavy metal castings in looking 
for possible cracks and flaws. Beactor-producod radioisotopes can 
be used in much the same way. 

The principal advantage of reactor-produced radioisotopes is that, 
because there are a lot of them to choose from, the investigator lias a 
much wider choice of type and energy of radiation. Also, reactor- 
produced mdiolsotopes are generally easier to handle and ore much 
cheaper* 

Tracers .—Eadioisotopes or radioaetlve atoms are much more widely 
used as tracer atoms^atoms that can be traced by the radiations they 
emit. 

Since the radioactive atoms of an element are like the ordinaiy 
non radioactive or stable atoms of the element and beiiave like them 
chemically, tliey go along wdth them in all chemical and biochemical 
processes. But because of tlie nidiations given off by the radioactive 
atoms, they can act as “otomic detectives” Witli instruments such as 
the geiger couutcr these radiations can be detected, tliat is, they can 
be made to produce impulses or signals w^hicli may be soon or heard 
or mechanically counted* This means that we con always locate die 
radioactive atoms and hence disdnguish between die atoms added to 
a system and otiier atoms of the same element which were already 
present. The use of radioisotopes in tliis way is referred to us the 
tracer technique* 

POWER OP TRACER TECHNIQUE 

The tracer teclvnique derives part of its power from its versatility. 
We can label and trace almost any compound or materJal that we care 
to. Sometimes radlomatetials con be used in the simple chemical form 
as shipped from Oak Eidge, This means as the element, os a simple 
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salt Eucl) as the carbon&te or nitrate, or as the ojide. For most- bio- 
lo^cnl tracer axperimerits, however, it is necessary to incorporate the 
radioisotope in some complex compound. If an investigator wants 
to use a radioisotope, say carbon 14, in trying to find out what happens 
to a sugar or an amino acid or a vitamin in a plant or animal process, 
he must first incorporate the radioisotope into the compound being 
studied. Sometimes these labeled or tagged compounds can be made 
by the chemist itt the laboratory. Frequently, however, it is necessary 
to make them by biological means, that ia, the radioisotope in some 
simple form is injected into an animal and subsequently extracted 
from the blood, urine, or tissues of the animal as the desired complex 
compound. 

The tracer technique to a greater extent, however, derives its power 
from a combination of extreme sensitivity and unique specificity. So 
sensitive are the methods for measuring the radiations from radioiso¬ 
topes that it is possible to detect the presence of atoms with millions 
to hundreds of millions times the sensitivity possible with other ordi¬ 
nary physical and chemical means now known. It is not difficult to 
detect radioisotopes that have been diluted as much as a billion or 
10 billion times, while dilutions of more than a trillion are attainable 
(pi. 4, fig. 1), This means that in a tracer experiment in biology it 
would be possible to detect one-hundred-millionth of an ounce of radio¬ 
active material after it had become distributed in an animal as large 
as a 1,000-pound cow. Or to put it anoUior way, it would be possible 
to detect 1 ounce of radioactive material, say radioactive sugar, mixed 
uniformly in 100 million tons or in 2 billion lOO-poimd sacks of 
nonradioactive or ordinary sugar. 

When wo say tliat the tracer method has a unique specificity, wo 
mean simply tliat radioisotopes provide scientists with the ability to 
follow a specific batch of atoms through a complicated system irre¬ 
spective of all the chemical processes that may be going on. For ex¬ 
ample, it would bo possible to trace an isotope in a soil nutrient through 
a plant grown on the soil, through a cow fed on the plant, and finally 
through a rabbit fed on milk obtained from the cow. Even though 
the isotope would pas through a number of complex processes, its 
telltale radiation would permit its positive identification throughout. 

fiadioactive tracer atoms have allowed us to inenense our power 
of perception. They have permitted measurements and analyses at 
concentrations far below those hitherto pertniBsiblfi. Equally im¬ 
portant, they have permitted us positive identification of products and 
processes. Their value as reseaich tools can perliaps be best described 
by noting what they have meant to the field of biology. 

In the aeventeenth century the invention of the microscope marked 
the beginning of our understanding of the importance of individual 
cells and their relations to the whole organism. The discovery of 
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isotopes and their ajiplicAtions as tracer atoms in the twentieth cen¬ 
tury has given ns a tool wliereby we can explore the physiology nnd 
biocliemistry of orgatiisnis in the dynamic state with oven greater 
detail. Tlie microscope permits examination of the structural details 
of itidividiuil cells. Isoto|)es permit exiiniination of tlie chemical 
activities of individual batches of molecules, stoms, and ions witiiiii 
cells. 

Tile isotojic, particularly the reactor-produced radioactive isotope, 
lias ti'iily been a new key to ktiotvledge. It is a key tliat has already 
opened up niuiiy doors. Many many more, however, remain to be 
opened and can be oixmed by this new key. 

EXAMPLJS OF APPUCATIOiSS 

Eleactor-produced radioisotopes linve been used, particularly as 
tracer atoms, in nearly every phase of the physical, chemical, and 
biological sciences. Tliey have also been used extensively in many of 
the appUH problems of medidite, agricuiture, and industry. Since the 
liistribution program began in the summer of 10^6, more than 3jJ,000 
radioisotope shipments have been made fi-om tlie principal produc¬ 
tion facilities in Oak Ilidge, Teiin., to some 2,000 departments of over 
1,200 institutions tbroiiglimit the United States. In addition, more 
than 1,€00 shipmenls liave gone to approximately 360 institutions lo¬ 
cated ill some 33 foreign countries. Also, several thousand shipments 
have Eiccn made from secondary commercial suppliers in the form 
of specially processed radimnatcrials, radioactive drugs, radiation 
sources, etc. 

Ill the past 6 years somewhere between 4,000 and 5,GOO papers and 
reports dealing with isotope investigations have been published in 
soma 200 different scientific and tccbuical journals. These only in¬ 
clude papers on work done with Commission-supplied isotopesL Also 
a number of books 1 lavc l>een wtI tteu on the subject. 

Since the number of different kinds of applications could run into 
the thousands, we shall try to select examples representative of a large 
iiuinber of applications. Also, to keep the story short, we shall stick 
to applications in medicine, agriculture, or industry. 

MEDICIKE 

Tlie largest pereentiige of radioisotope siiipments go for use in the 
field of medicine. This is not only because radioisotopes are used 
extensively in medicine but because most medical applications use 
short-lived radioisoiopos and therefore require repeated shipments. 
Badioistopes have found valuable uses in medical research, diagnosis, 
and treatment, ^ ^ 
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PLATE 1 



Picpaflnk* lurtmLivc pSuj^i ffum tticnc c>f Ujc hM^ fud-clianottrtpcfiiHjEti in the fhidd of ihc 
Oak KiJ^je reacEor, ptir*i>iinel itJiiid on ah elevating platfnrni^ In bracLcis on 

Ette H-4i]J of ihc clcvaIc^^J En ifrortt at the two jncti» c*n iKfoen M ]^nii^nTJ]l bundle qf JD^fooi 
Icngtiu Ejf upht Itccl pii[« uwd a* *'pujj3 wdi** Ai el tod la InAcrEcd itieo » chioncl* 
anoLhrcr ftnl ij thtcAded lo it^ incrcating ill tcni'iln t& permEs traveniEn^ the Icn^li of the 
fneS channel. 
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Plate 2 


Here wt »cc uiicrAlin^: j^ciiKiniicI M tlfcc 0:vk L^idpe Xaiioiul LalK>ratorj' rcnfccjvirtt? aontc m«llcn[ll whkU has been irradbrtd in the graphite read or. Hie 
mAltfial iii in tliesrniil] dluinlntllll lul-Hjlicld hy thecJttcniiDn [fUttia which permit ihcap^rdior to mAinidifi ^ dk&ianee Fmm. [he radioaclive jna[cnal. 
T33 c ti|-teraror In clkt fi:arej.Tf>und is Dpcninu a k-ad-vaijll JinrajM container in which the radictaciive materiftl Wall Ik- kdpi Mni|] il ji tranBfcrml ici ihc 
p4^eaiii]}! tnd ihipphip Idciliiy til nnolher hukEdani^. 
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Plate a 



I. 1liii l» * tluftc-up C^F live «pcratkj« %hc>wn Lti plate 2 . II 1 C 
ContainLilW [he hnlei m wlikh llic atuinmurri tulw h*t betn inerted far irridiation C»n he 
*«ci in the mSnrtF above ihc tesJ "‘ctvffin" throu|cFi which the itnnicer H beiJiR puH^ OUI 
nf I lie reactor. 11lc optraior at the tcFc ii (-urveymp the level rtf radiAtieiil with a culie 
pte" radiaTiiMi-dcEcction in^lfunient. 



I ITtiuhnwi a cloM^up cif tht lead throaith whicli I he smtiRcr iliown iti the p^lo- 

j.-raph atK>ve will (•« ptillctl cwi pf llir Koie that the Cij^F^JOF wean t^blter gb™ 

:o prevctii iKe pofiiibLliiv of IiIa liatids lieatmEn}? contanmiaiE^. Also itoie that he Wean 
a film baditc chppeJ to hoa collar and twrt p<jcket meten in the pocLct of hi* covcralLi to 
mcasurr I he iimoqni of radial Inn 10 which he i* eafioicd durittp the operauon. 
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PLATE, A 



1 . here ts a fi prca] cniintEtt^^ iemp hr assRym^ radfcp-tCliI t jamplH in th^ \n.bon- 

tori% 'Hie c> lEntjnii:;il urilt on the wort |>tn ch -iT I he nufht it ihEcEded. ecintAitltTr Dften 
R housing a j'oiter coufucr, "Hie ianipfc lo he ci-njriTfd hat Imti placed on 

OFir of the Ehehxfl in ihc 'Hie ircE jhil'uU r unit in lllc center is the tcaSer, whicli 

jiicti up ihc impull^ from ihc ccninter, arriiplihes it, md recatds it on n. mtclianital rr^unter. 
JIec pbsiEc boi du the left Ft a c‘TvnEiinfr hoJd ahsj'hrl>eri which srrll he uEcd irr 

count Lcip ecrlain lamidctr llic Abturber-i. LEsually aluminum thees-i, are pbwd in die 
'■"pip'* oil a ihell alKWc ihe tanipKr- 



2, lieiT we we [he application nf railioaclive pbotphAtC fertiliser. 'Vht: hrrrilizer \* prepared 
in the fakirtEori- and then applied w the soFI fram a hopper attached to the tractor diown 
tn the phrjtoiEEapfi. 'Otc nperator in [he foreeioLLEid it lutvcyink* the taw with a radEattoti- 
anrve>' meter in determine the diitrlbuiicisi of the r^tdioactive fenilizcr. Note that iKit!!! 
of thfl men in ilie furego>ijnJ are wrjriny dufi maikj to prevent possSWe intiaiation of ihe 
raiiiiDaeiiv-c fcrti Inter. 
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MEItlUL ll£$EAKCK 

KacIioiEotopes hare been used as tracei: in medical research 

tn study tlie moveuient of elements and compounda in tbe body. For 
example, tliey have permitted investigatora for Uie first time to meas- 
IIro ttie absorption of a specific batch of atoms of an element by a 
particular tissue or organ. They have shown how elements are trails- 
[Kirtetl within the body, how they ai"e absorbed from the intestinal 
tnict^ and how tliey more across blood-vessel wallsfv They have even 
been used to meOBure the uptake and turnover of biochcraicals within 
celJs. 

But what can isotopes tell us that cannot be determined by other 
methods f Let us assume that we want to find out how rapidly sodium 
travels through the body and at what rate it is takew htto various body 
fluids and tissues. All we have to do is to take some table salt and 
irradiate it in the reactor at Oak Ridge. This gives us radioactive 
sodium. 'We can then give some ol this radiosodiuiu to a i^ersou by 
inotith or b\^ vein and tlien follow its path through the body witJi a 
geiger counter or some other radiation instrument. 

The giiiiinia rays from radlosodium arc so penetrating that we 
can detect them just by holding a counter over various areas of the 
b(xly. Tills simple procedure allows ns to see when blood carrying 
the radioactive sodium reaches a certain part of the body. In fact, 
this technique is useil for determining the adequacy of blood circula¬ 
tion to the extremities sucli as the arms and legs. If we want more 
detailed information on the movement of sodium within tlie bodj^ 
we cannot just hoM a counter outside but ^ve have to measure the 
radioactivity of sampka of blood* unne, sweat, mid other body fluids 
token at various intervals after the radiosodtum is injected* 

Such an exi:> 0 riinent shows that sodium goes across the blood-vessel 
walls at an extremely rapid rate—back and forth at the rate of 50 
]>oiinds of salt a day. Movement of thif? type could not be found by 
other methods because we could not tell tlie ordinary sodium atoms 
on one side of the blood-vessel wall from those on the other side. 
However, by putting labeled sodium atoms on one side wt caw observe 
tJie rate at which the labeled sodium atoms appear on the other, and 
thus find the rate of transfer of i!B>dium. 

Similar experiments using isotopts of hydrogen to label water 
moleeulps show that water passes back and forth across the blood-vessel 
walls at the rate of about 20 barrels a day. 

The most rapid transfer of sodium in the body is by circulation of 
the blood. Only about 15 seconds are required for the sodium to go 
from one arm through the heart, through the lungs, and hito the other 
arm. It was fonnd that in 60 additional seconds the sodium had 

2fi4T3(l—-10 
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diffused out into the tissues and had been excreted from the si^eat 
glauda on the opposite ami. 

But radioisotope studies have called our attentian to mucli more 
amazing facta on the day-to-day operation of our bodies. Mediical 
men used to think of the human body as an engine that takes in food, 
air, and water mainiy as fuel toltcep runoing on. Only a smali i>art 
of the intake was thought to go for replacement of engine wear. In¬ 
vestigations with isotopes have demonstrated that the body instead is 
much more like a very fluid military regiment which may retain its 
size, form, and composition oven though the individuals in it are con¬ 
tinually changing i joining up, being transferred from post to post, 
promoted,or demoted; acting as reserves; and finally departing after 
varying lengths of service. 

Tracer studios bIiow that the atomic turnover in our bodies is quite 
rapid and quite complete. For exaniple, in a week or two half of the 
sodium atoms that are now in our bodies will faa replaced by other 
sodium atoms. ITie case is similar for hydrogen and phosphorus. 
Even half of the carbon atoms will be replaced in a Rionth or two. And 
so the sto^ goes for nea rly all the elements. Indeed, it has been show n 
that in a year approximately 98 percent of the atoms in us now will be 
replaced by other atoms tliat we take in in our air, food, and drink. 

Instead of ]’ust tradng atoms of an element in the body, radioisotopes 
are used for the much more complicated job of tracing complex com¬ 
pound and molecules and even parts of molecules. Such studies have 
permitted investigators in physiology to develop an entirely new 
toclmique for studying body metabolism, that is, the details of bio¬ 
chemical reactions by which foods and other nuiterials are taken into 
the Wy, used, and finally broken down and eliminated. In such 
studies they have been used to label and trace through complex body 
proca^ a wide variety of important materials such as amino acids, 
proteins, vitamins, hormones, antibodies, viruses, and cancer-produc- 
ing agents, 

A typical case would be that of studying the biological fate of a 
labeled amino acid. The compound is synthesized using a radioisotope 
sucli as radioactive carbon or radioactive sulfur. It can then be fed 
to rats or other animals. iVfter the labeled compound has entered into 
the body’s reactions, the animal is sacrificed. Analysis of radioactivity 
in various ti^es such as the spleen, liver, and kidney indicates where 
tlie radioactive atoms have become located. In addition, biochemical 
analysis indicates tlie chemical form in which tlm tadioisotope now 
exists. Some of the radioisotope will be found In protein material, 
some in uticomblned amino acids, and some in breakdow n products of 
the amino acids. In this way the investigator determines what hap¬ 
pened to the originally ingested amino acid and what its role is in tlic 
body* 
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Such espariment^ clearly prove that our body processes are continii- 
aUj breaking down and building up organic molecules. The breakiDg- 
down process or degradation of comploi molecules releases the energy 
which is necessary for proper functioning of our bodies. It also fur- 
nisbeia some of tlie less complex components of our tissue. A fine 
balance is maintained between the degradation to obtain energy and 
the ^^ntbesis to make new organic molecule-s for our body's 

Badiolsotopes are thus providing u$ with Information not only on 
how wo “tick” when healthy but on what goes wrong in disease. By 
compsrhig the behavior of isotope-labolcd compounds In normal ani¬ 
mals with tlieir behavior in animak having diseases such as cirrhosis 
of the liver or cancer, investigators are able to look for differences 
which may give valuable leads as to the cause and cure of the disease. 

Anotiiergoal of this type of mvestigation would be to use the behav¬ 
ior of the labeled compound for diagnosing such diseases^ 

urotCAL aiAcpfosis 

In medical diagnosis radioisotopes have been used to det^xmine 
blood volumes I blood circulation to the extremities i pumping efbciency 
of the heart | thyroid-gland activity; and the location of bruin tumors. 

lUdioieotopes have been used by many large hospitals and medical 
eentera for measuring the volume of blood in patients, especially those 
scheduled for surgery* In this particular diagnostic teat a portion of 
the blood, the serum albumin, is labeled with a known oonccutration 
of radioiodine and then ln]«^ted into the patients After the blood 
has bad a draiice to circuJata tliroughout tlie body, another blood sam¬ 
ple is token and the concentration redetermined^ The amount of di In- 
Lion tlmt Jias taken place is a measure of tlio total volume of blood in 
the patienL Even wounded United Nations troops in Korea have been 
tested for loss of blood by radioisotope blood-volume determinations. 
These same troops have also benefited from better mctliods of using 
blood preservatives and plasma substitutes developed through tracer 
Btudiea. 

The most widely used diagnostic test, however, is the radioiodine 
test for th>Toid activity. The test Is also simple* Bedioactive iodine 
in the simple com pounds sodium iodide, k given to the patient by 
mouth. It appears that the patient k simply drinking a glass of ivatcr. 

Practically all Iodine, which k absorbed in the body, k taken up by 
the thyroid gland. This is because of the gland % production of un 
iodine containing hormone called thyroxine. If tlie gland is over- 
active (hypertliyroidism), ite production of thyroxine ig lat^ and 
accordiugly its ability to lake up iodine is laige. Underactivity of the 
gland (hypothyroidism) produces the opposite effwt. 

The radioactive iodine will also go to the thyroid^ but since it gives 
off penetratbig gamma mys, its rate of uptake in tlie gland may be 
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determined by nsiRg a geiger counter or otier radiation detector placed 
over the neck out&ide tlie gland. Comparison with a normal uptake 
rate indicates whether the gland is ovenaetive or underactive. This 
particular test is now being used routinely by hundreds of hospitals 
and physicians all over Uie world. 

One thing that makc^ radioisotopes such a useful diagnostic aid is 
that only estremely small harmless amounts of the radioinaterial are 
requiredp This means that we should see a much wider diagnostic 
use of rwdioisotoijes in the future. 

ILEOICAL THCPAPY 

Kadioisotopcs have also been used in medical therapy for treating 
such things as hyperthyroidism (overactive thyroid), cancer, poly¬ 
cythemia ver a (overproduction of red cells) ^ leukemia {overproduc¬ 
tion of white cells) ^ and lesions of the eye and skin. 

Some applications are like those of radium and X-rays; a diseased 
ti^ue or organ is exposed to radiation from a source placed either 
inside or outride the body. Some of you no doubt have read in the 
papers about the teletlierapy cobalt unit at the Los Angeles Tumor 
Institute. This device contains a large amount of radioactive cobalt— 
about 1,000 curies—and it gives out a penetrating beam of gamma rays 
which can be used in treating deep-seated lesions, like eaticer of the 
lung. The beam is as penetrating as that from a 2- to S-milUon volt 
X-ray machine. The radiocobalt unit^ besides being cheaper to buy 
and operate, otfers a number of medical advantages. As soon as a 
sulilcieiLt quantity of highly rudioactive cobalt has been produced, 
similar units will be put into opemtion in a number of otiier hospitals 
and clinics throughm^t the country. 

Tlie same radiemetive cobalt in much smaller quantities liaa hcHUi 
used, again like indium, for treating cancer of easily accessible areas 
of tlio body like tbe cheek and lip. Kadi urn is usually used as 
■^seeclis-^ or “^neetlles,^' and although it is widely employed it is ex¬ 
pensive and cannot he easily adapted to a wide variety of uses. Tlie 
use of colmlt, on tlio other hand, can be made very flesible. For ex¬ 
ample, radioactive-cobalt wire can be inserted into small-diameter 
nylon tubing and sewed into the tissue to be treated. 

The more unique type of treatment possible with radioisotopes is 
based on giving tbe rudiomalerial to the patient by vein or mouth and 
depending on body processed to locate the radioactivity in the desired 
tissue or organ. For example, radioactive iodine is used in treating 
hyperthyroidism in the same way that it is used to diagnose hyper¬ 
thyroidism, except that much larger quantities of the radiomaterial 
are used. Indeed, radioactive iodine is becoining the treatment of 
choice in an increasing number of medical emtera botli in the Unittal 
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States and abroad for hyperthyroid Uiin. It has been reported that 
in about DO percent of the cases treateti, hyperthyroidism is controlled 
in 3 to 4 months by one or two treatments; 10 percent of the patients 
may require a third treatment. Similarly, radioactive phosphorus 
is considered the treatment of choice of many physicians in treating 
polycythemia vera and has been found to offer some i^lief in certain 
cases of chronic leukemia. 

Neither tho phs'sical-placement nor biochemical-placement type of 
radioisotope treatment, however, should be regarded as a “permanent’’ 
cure. Both are mainly measures to control the disease and prolong 
the comfortable and useful life of the patient. 

AORtCULTURE 

Many of the complex and diflicult problems in agriculture, like 
those in medical research, have to do with the fundamental processes 
of growth. Wliat minerals and organic nutrients do plants need? 
How do plant roots pick them up and ho\s’ are they utilised} What 
are the innermost workings of photosynthesis, the little-understood 
process of nature that accounts for all the world’s food and most of 
its fuel ? 

In some respects the agricultural problems confronting us today are 
even bigger than the medical problems and certainly more critical. 
Advances in medicine tend to lengthen man’s life and henoo we have 
more people to feed, clothe, and house, Also, our birth rate is on the 
increase. 

Carroll A. Hochwnit, vice president of the Monsanto Chemical Co., 
sized up the situation recently in a paper before a meeting of the 
American Association for the Advancement of Science in St. Louis. 
As ho pointed out, if we keep populating our Nation at the present 
rate, by 1975 we shall have at least 25 percent moro people to feed 
and clothe, It will take 15 billion more eggs a year; 30 million more 
lings; and another 10 billion quarts of milk just to keep our people 
eating as well as they are today. And this is only part of the story, 
for this only includes the United States. Even today many people in 
other arena of the world are badly undernourished. 

The problem becomes even more serious when we consider the waste 
that is taking place. For eiample, it hns been estimated that insects 
alone destroy as much as 4 billion dollars worth of crops annually. 
Plant diseases destroy another 4 billion dollars worth. But what is 
more umssiing is the costly damage that we can attribute to weeds, 
It is almost beyond belief to realize that by choking out crops, clogging 
irrigation ditches, and poisoning farm animals, weeds cost the farmer 
5 billion dollars each year. 
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Thus, WB must find ways to increase the irorld’s productivity not 
only because ve hnve found ways to increase tlie world’s health and 
because our world population is increasing at a rapid rate, but also 
because so many factors are working against u$. 

Kadioisotopes are helping to provide some of tlie answers. They 
have, for example, become an extrcniiely useful tool in studying the 
efficient use of fertilisers. Since food productivity is dependent to 
a large extent on soil fertility, the replenishment of depleted and 
overworked soils with fertilizers is a major problem^ 

One of the most important group of fertilizers, the phosphate fer¬ 
tilizers, can be readily studied with radioactive phosphorus (pL 4, 
fig, *2), Here, as in so many other tracer studies, the radioisotope 
teclinique Is used primarily because it provides the means for follow¬ 
ing a specific batch of atoms. The radioactive phosphorus is incor¬ 
porated in the fertilizer which is added to tlie soil being studied. 
Later, radioactivity analyses of the plant sliow what parts of the 
plant have taken up the radioactive atoms and hence the fertilizer. 
Chemical analyses of the plant indicate the total amount of phosphorus 
coining from the fertilizer plus that coming from the ordinary phos¬ 
phorus previously present in the soil. 

Fiom such studies investigators can determine not only how much 
phosphorus is taken up by a plant and where it came from but also 
the efficiency of the fertilizer, the best type of fertilizer to use, and 
the most desirable place to put tlie fertilizer witli reference to the 
location of the plant. The U. S. Department of Agi'icultuie, working 
with various State agricultural experiment stations, has conducted 
an extensive program of such tests during the past & years. Last 
year the program included 91 field experiments in 26 States, Hawaii, 
and Puerto Rico on 18 different crops including alfalfa, cotton, corn, 
rice, peanuts, sugarcane, peaches, pineapples, and cantaloupes. 

The most fundamental of all tracer experiments, however, is the 
use of radioactive carbon and other isotopes in man’s effort to learn 
the secret of pliotosynthesis. Chemical studies have shown that 
plants combino water and carbon dioxide in the presence of sunlight 
to form sugars and starches, but the details of how the synthesis takes 
place ere still unknown. By tagging with radioactive carbon 14 
the carbon tlioxide fed to plants and studying intermediate products 
formed during this complicated synthesis, investigators are beginning 
to achieve a more detailed understanding of the phobosyntlietic 
process. 

Radioisotopes have also been used to supply new knowledge on 
reactions between various soil elements, on insecticides and weed 
killers, and on various types of blight and other plant diseases. Sim- 
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ilarlyj radioisotope investigations have lielped scientists to understand 
better the problems concerned with nutrition and diseases of livestock 
and the production of milk and egga. 

ITfOUSTHT 

Like the fields of medicine and agriculture, industry has tised radio¬ 
isotopes most frequently as tracers in its research and development 
laboratories* A number of ways, however, have been found for em¬ 
ploying radioisotopes as sources of radiation j especially in the control 
of certain manufacturing operations. 

The simplest type of application depends merely on mciLsuniig the 
change in intensity of radiation from a stationary radioactive source 
when something is placed between it and the detecting instrument* 
Tliis change is usual Ij measured by a counter^ such as the radioactive 
thickness gago or liquid-level gage* Sometimes, however, as in radiog¬ 
raphy, a photographic film is used as the radiation detector* Instead 
of an instriunent recording we get a photographic picture of the 
change in radiation intensity. Another type of industrial application 
depends on using the radioisotope as a movable eource of radiation. 
A source on the end of a flexible rod in tracking an underground 
sewer lino or as an oil marker in an overland pipeline illustrates this 
type of application. And finally, radioisotopes may be used as tracer 
atoms to measure the transfer of materials by physical and physical- 
chemical means and to follow tlio mechanism of indystrial cliemical 
processes. 

Radiographic testing is probably the oldest industrial application 
of radioactivity and one of the simplest ways of using a radioisotope 
as a stationary source of radiatioD^ The test is carried out by placing 
the radioactive source on one side of a weld or casting and a photo¬ 
graphic film on tlie other side, A darkening of the developed film 
indicates the location of any flaws or cracks since more radiation pene¬ 
trates through these places and causes greater exposure to the fUim 

Naturally occurring radium and radon used to be the only radio¬ 
isotopes available for this kind of application. Today, however, more 
and more industries are using radioactive cobalt instead; nearly 300 
firms have been authoroed by the Atomic Energy Commission* 
Rttdiocobalt is more readily available and easier to handle than radiunu 
It can also be obtained in greater radiation strengthj in any desired 
shape and sisie, and is 5 to 40 times cheaper, depending on whether 
the radium is purchased or rented. 

Another stationaiy-souTCO typo of applicatiou is the so-called radio¬ 
active thickness gage. In the simplest type of gage a radioactive 
source which emits beta mya^ that is, high-speed eloctrons, is placed 
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on one side of tlie material irhose thickne^ is to be measured and a 
radiation instrument on the other side. The amount of radiation 
Tviiich penetrates through the material decreases with the thickness 
of the materiah that is, the thicker the material the less radiation 
gets til rough and vice versa* The radiation meters used In these guges 
tire designed to read in tliitknpss values. 

Radioactive thickness gages are now being sold by three commercial 
manufacturers^ and appixisimately 100 industrial firms have obtained 
permission from tlie Commission to buy and install them. Tliey are 
very sensitive to small differences in thickness and give very repro^ 
duciblfi results. Another big advantage is that tlie gage makes no 
mechanical contact witli the matorial being measured. Tins means 
that the gage can be used without stopping or cutting the rolling sheet 
and without danger of tearing or marking the sheet. StSll another 
advantage is that the gage can be made to control automatically the 
settings of the rollct^ rolling out the slicet. 

Railioactive tliickness gages have been used to measure the thick' 
ness of paper, rubber, plo^ic, gloss, and steel sbeets. Firms using 
them have been able to meet more exacting specifications and as a 
result have been able to cut down on tlie amount of reject material. 
This has meant a savings of thousands of dollars a year to some firms. 

An example of an application that uses the radioactive material as 
a movable rather than stationary source of radiation is following the 
flow of oils throtigh pipe Unes^ It is common practice to use the same 
pipeline to transport a wide variety of crude or refined oils. Tlie 
location of the boundary between the two oils must be known in order 
to route different oils to diffei-ent takeoff points and terminals along 
the line. The radioisotope method is based on injecting into the line 
a small amount of radioactive material just at the boundary us a 
product is changed. Geiger counters detect and record Uie pa&sago of 
radioactivity in this boundary' at various points along the line. Clean 
separation of the different oils means a large saving in money. One 
company is routinely using this method of boundary marking in a 
pipeline running from Salt Lake City, Utah, to Pasco, Wsisli.—a dis¬ 
tance of more than 5&0 miles. The same company has said that the 
new metliod means a saving of hundreds of barrels per day of oils that 
would have an average retail value of about SlO a barrel* 

An example of an industrial tnicer application is the radioisotope 
method of measuring wear or friction. Several companies are using 
this method for studying w ear in engines. A piston ring or some other 
motor part is sent to Oak Ridge, made radioactive in the nuclear re¬ 
actor, ami then returned for replacement in the engine. The motor 
with its radioactive piston rings is then run. As the rings w'car, some 
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□f thci radioactive atoms tv ill get into the oil. Periodic sampling: i^nd 
radioactivity analysis of the oil lubricant wiU alioTv just how much the 
ring is wearing away by friction. 

In gumming up the industrial use of radioisotopes as stationary 
sources of radiation, we should mention the radioactive liquid-level 
gage used in measuring the level of molten metal in a cupola and tlie 
radioactive density gaga used in measuring the water content of moun¬ 
tain snow packs in remote areas and the silt and nnui content of water 
in front of [louer danjs. Additional examples of applications based 
on using radioisotopes as movable sources of radiation include the 
detection of leaks in water lines and the control of acid treatment in 
oil wells. 

As ti^Acers in industrial studies, radjoisotopos have also l*een used 
to test the cfiiciency of washing machines, to follow the movement 
of preservatives in telephone poles, to study the action of detergents, 
to ini'estigate the mechanism of such industrial processes as vulcaniza¬ 
tion and polynicriiation, to gtudy the synthetic ptx>duction of gasoline, 
to investigate the raising of bread, and to help solve a host of other 
industrial probletns. 

the future of radioisotopes 

IVe can certainly expect n mtich wider use of radioisotopes in the 
future. They arc being j^rodiiccd in sufilcsent quantities to make them 
avaikblB to everybody who has a need for them and who knows how 
to use themi They ai'e beconiiiig recognised by scientit^tis everywhere 
as a valuable and neoCiSS^iry iooL Old uses, like the radioiodine 
treatment of hyperthyroidism and the nidioisotope gaging of thick¬ 
nesses, are bet“omiiig routine procedures in liuiidrcds of institutions. 
New uses keep appearing on the scene. Manufactures are cont inn ally 
impro^'ing the design and perfonuanev of radiation instruments ami 
handling ilevices. Better techniques tiro being devebiied for getting 
more out of the ^nsitivity and precise labeling of the isotope rnethocl. 

There is little doubt that rndioisotoi>es are one of the iwmi vitUmble 
analytical tools now known. Yet not nearly as many chemists or 
biologists or cngirieers use isotopes ag could profitably do so. We need 
more {people trained in the use of isotopes—people who can apply this 
new tool to tomorrow's problems in medicine, science, and technology- 
more ^*isotoi>ologists.'* But the need goes further tluin tills. A rapidly 
expanding atomic-energy program, for instnneo, needs many more 
young scientists and engineers who know and want to work with 
nidioactivity. Our whole national security and xntiional welfare to¬ 
day are niore dependent than ever on advancements in sciencen The 
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need for technicRlty trained people Las never been greater. The op* 
portunities have never been greater. 

We have hardly scratched the pofisibilities of scientific achievement. 
I have no doubt that someone 25 years lienee in presenting the Fiftieth 
Faraday Lecture nrill tell us of things tvhich even now are beyond onr 
remotest dreams. 1 ho|)e, however, that I may be able to point to 
some of these developments of the future and say that they were 
made possible in part by isotopes—by what wo now call new keys to 
knowledge. 


Reprints of the various articles in this Report may be obtained, as long as 
the supply lasts, on request addressed to the Editorial and PublicaticHia 
Division, Smithsonian Institutioo, Washington 25, D. C, 




The Push-button Factory^ 


By Fbaks. K. SnALLENSEnCEH 

ProitMf i^! Industrial Mana^fm^at 
Stanford UnivtniSf 


Sis rtLA\m agOj two Cariadiam phymeists, Eric W. Leaver and Dr. 
J. J. Brown j wrote an article for Fortime mugasine showing how 
electronic controls developed for military use might be used to control 
factory macKinea and processes and thus mate possible the push¬ 
button factory of the future—the automatic factory^ where ail work 
would be done by machines without operators, where the only attend- 
ants would be obscrver-technicianSL 

They devised an automaton^ or band-arm device, directed and con¬ 
trolled by a pimched-paper tape, which would automatically load^ 
operate, and unload the machines. They proposed devices to inspect^ 
move, and assemble parts. They suggested that with a new set of 
tapes and a little rearrangement the plant might shift from one 
product to another—for example, from vacuum cleaners to electric 
motors. 

The automatic factor^' has become one of die most challenging sub¬ 
jects of discussion in engineering and management circles today. The 
April 1952 issue of Factoiy magazine was devoted to ih Even the Rus¬ 
sians have dimbed on the bandwagon^ In February 1952, tlie 
S. S* R. Information Bulletin printed a somewhat vague article 
which purported to describe “The World’^s First Automatic Piston 
Factory*^* Thia was proclaimed another Russian The fact 

that a group of “capitalist^’ Harvard students had demonetratad in 
some detail 8 months previously how auch a factory might be built was 
not mentioned. 

Actually, the idea of automation is tiothing new. It is the logical 
and ultimate result of imaginative methods study and uninhibited 
machine design. Anything which substitutes mechanical, electrical, 
or other devices for human guidance and control is a form of auto¬ 
mation^ The automatic feed or cam which advances the tool and the 
template which guides it, the pneumatic cylinder which damps, in- 

^ a^prilLted bj periiiUfl(4P ftOln EiigliiHriiif JDtiirtii.1, fOl. K&. 11, IlSBkS, 
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dexes, or positions the i^'ork, the hopper Ti liich feeds tlie machine, the 
conveyor which takes the finished work away, the elaborate electronic 
device which directs, coordinates, and controls a series of complex 
operations—all these are examples of automation and as such are 
steps toward the push-button factory. 

The term “automation” is of postwar vintage, hut to discover its 
hcgi linings we must go back even befoivi there was any real j^erican 
industry, to 1784, when Oliver Evans built tlie first mechanized fac* 
toi'v just outside Philadelphia, a continuous flour mill. This mill in¬ 
corporated all three basic types of powered conveyors in a continuous 
production line, unloading grain from boat or wagon and processing 
it to finished flour without human aid, In 1833 biscuit manufacturing 
was mechanizwi in the “victualling office” of tlie British hayy, and 
in 1309 endless monorails were introduced into the meat-packing in¬ 
dustry, These were designed for disassembly of hogs, but they were 
the forerunner of the modem mechanized assembly line. 

Henry Ford first used progressive assembly on a powered conveyor 
in 1914, the same I’Car in which he offered So for an 8-honr day in an 
industry where $2.40 for a 9-hour day was standard. That he was 
successful in doing both is indicated by the fact that his original 
investment of $28,000 grew to three-quarters of a billion dollars 
by 1927. 

Many process and chemical companies achieved a high degree of 
automatioii in the twenties. So did manufacturers of such products 
as electric light bulbs, cigarettes, bottles, and tin cans. The A. 0, 
Smith Company in loki built an automatic factoiy to make automo¬ 
bile chassis—a plant in wdiich strip steel was blanked, formed, assem¬ 
bled, riveted, and painted, piodncing a complete chassis every 10 
seconds, ultimately 10,000 a day. Tlie few workers present serveil not 
as producers but as observers and troubleshooters. A more recent 
milestone was the construction in England in 1948 of two machines to 
proilnce radio sets automatically, 

These are the dramatic examples, but we must recognize that auto¬ 
mation is not limited to completely automatic plants. The automation 
of segments of industry and of individnal machines is mudi more 
widespread and much tlie same in its economic end social effects. The 
lathe was little more than a wcnxI working novelty until it iivos given a 
mechanical hand to hold the tool. Henry Maudslay in 1797 gave it 
a lead screw, in effect a cam to control the movement of the cutting 
tool along the work. Today we have tlie automatic screw' macliine on 
which cams automatically advance tlie stock, change spindle speeds, 
index and feed the tools to tlie work. 

The saine story may be repeated for automatic drilling and milling 
mocliines, for punch presses which feed automatically through 
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l>rogrcssiTe dies, and for grinders which feed and eject stock and 
adjust themselves automatically for wheel wear. We Imve machines 
guided automatically by templates and even some guided by a line 
on a blueprint. During the a'ar we witnessed the development of 
the transfer-type machine, which combined both inacliining and ma¬ 
terials handling, R?iw forgings or costings enter at one end and 
enterge as finished products at the other. Tlicsc are actually a nnm- 
Iwr of machine units autojuatically coupled together and centrally 
controlled. 

As machines become more automatic, emphaais shifts to matemiJt 
han<iiinff. Tllc word “automation” as originally coined at Fortl, 
means automatic transfer of parts between machines. Ford has had 
an automation department since 1917, and one has only to look at 
the “iixtn hands” ivhich load and unload mammoth presses, conveyors 
which carry cylinder blocks through complete processing without 
human direction, hoppers and chutes which load grin dens or other 
machines, and transfer devices which carry forgings through succes¬ 
sive piiess operations, to realise the effectiveness of this department's 
efforts:. Machine time seems destined to he greatly ahortenetl by cur¬ 
rent developments in metul-cutting techniques and in many instances 
has been diminiitod altogether by die casting, investment casting, 
shell molding, and powdered metallurgy. Tlie result will be an even 
greater relative emphasis on the automatic handling of materials, 

/n;si>ection has also been automatized estensively. Automatic de¬ 
vices count, inspect, (Ilid sort by weight, color, or dimension much mo™ 
rapidly and reliably than any human could do. They cltcck perform¬ 
ance, seek foreign metals or internal defects, detect overfilling or 
underfilling of cans and iKittlea. Hoth Ford and De Soto have crank¬ 
shaft-balancing machines which measure out-of-bnlance condition, 
then automatically <lrill out enough material from the right spot to 
remedy it. Tliis will bo charncteristic of the automatic plant— 
inspection devices will not only detect defects but will remedy them 
or pass the information back to previous machines to avoid rciieating 
the error. 

Assembly operations have not been so e:ctcnsively mechanized, al¬ 
though we have continuous brazing, welding, automatic riveting, nail¬ 
ing, cementing, filling containers, packaging, pointing, plating, and 
the like. Leaver and Brown described in general terms a machine 
to mumble a telephone receiver automatically. 

The great dream of the future is eleeti^nus control. Why, we are 
asked, cannot the electronic devices devel(q>ed by tho military to 
control the flight of aircraft, to guide unpiloted missiles, to direct 
the firing of guns, be used to control industrial processes? Wc have 
devices which can see better, hear better, measure better than hiuuans. 
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Tlie}' are more reliable, more powerful, more precise, thinlc and move 
faster than human operators. They ncTer tire, will willingly work 
around the clock, do not make mistakes, do not talk back, are obedient 
and fully predictable, have few personal problems, and they will not 
go on strike. 

Actually, many electronic devices are already in industrial use. 
There are simple circuits which, through a sensor unit, such as a 
photoelectric cell, pick up an impulse, amplify it, and pass it on to 
nn effector unit, such as a valve or motor, for appropriate action. 
There are the complex computers and servomechanisms which can 
solve involved etiuations and translate the solution into automatic 
control of complex processes. There ate otliere which ean translate 
and use information fed in on a tape or cord. It is the ability of such 
devices to think, choose, and remember, to move accurately and ivith 
great speed that makes tliem the key to the factory of the future. 
One of the most important characteristics of electronic controls is 
their ability to utilize the principle of “feedback,” a sort of builtdn 
supervision, which insures that the unit hns carried out the orders 
exactly as they were given it. Thus tolerances become a problem of 
little consequence. The veraatility of electronic controls is almost 
without limit—there are few if any production jobs which they could 
not perform. 

To me the striking thing about automation is not what cm be done 
in the future, but raliier how little has been done in the past. There 
are thousands and tliousands of jobs now performed by human work¬ 
ers Umt could be performed more accurately, more efficiently, and 
much more cheaply by automatic means, using devices which are 
already available. 

Why have not industrial engineers taken greater advantage of 
these opportunities? The answer seems to lie in limited capital, lack 
of knowledge, lack of imiiginatlon, inertia, and misguided economic 
thinking. In many small plants, funds are lacking even for the 
simplest automatic devices. Whatever the potential payoff, there 
always seems to be some other need more acute. In other dtiiations 
plant management simply does not know what is available and what 
can be done, or has not had the time to sit back and evaluate the de¬ 
velopments that have taken place. 

Many offer the alibi of low volumes, changing markets, nonrepetl- 
t ive operations. Certainly transfer machines, eustom-huilt conveyors, 
automatic loading and unloading devices are too specinlized and too 
expensive for the needs of many plants. But this must he examined 
further. In the first place, you can buy whatever fits your pocketbook 
and your problem. If the stakes are high, you “pull out all the stops” 
and make the j oh fully a utomatic. However, there is nothing sacred or 
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necessarily desirable in 100 percent nutomation. Circnmsturices may 
warrant making the job only 50 percent or maybe 10 percent auto¬ 
matic, The cost may not be as great as first assnined. Ford reports 
that automatic handling equipment frequently costa less than st andard 
equipment. Moreover, one need not always sacrifice flexibility for 
automation. The new Magnadrill, for example, has drill heads which 
can be quickly and easily positioned at any angle for cycled multiple 
drilling. Keller Airfeedrilk, which fasten directly to the drill jig, 
can be readily converted to other jobs. Pneumatic pistons can bo 
switched from one job to another. 

General Electric has developed an auiomatic lathe equipped with 
^'playback^* control. As the machinist makes the first piece, his opera¬ 
tions are recorded on a magnetic tape. The tape can then auto¬ 
matically direct the movements of that lathe or any number of otheis 
so equipped. The Arma Corporation has developed an autoiuatio lathe 
directed by a punched-paper tap© similar to a player-piano roll. On 
demonstration, this lathe turned out in 4 minutes a piece which would 
rcquii'e a skilled machinist 30 minutes^ referring to blueprints, to 
produce. It took only 15 minutes to punch the tape, and tolerances 
were held to 0.0003 inch I Neither of these machines is yet available, 
and at this stage they are probably limited to fairly simple parts. But 
the same control principled may some day sub^lute for cama on 
automatic machines of all types to make highly versatile yet higlily 
productive equipment. The next step will be to connect these, or 
automatic machines already available, with automatic handling de- 
vicea, electronically tie in inspection and assembly, and the automate 
factory will be a reality. 

Some of the hesitancy in automatizing processes and operations 
comes from a feeling that electronic coutrols are unreliablo and ex¬ 
pensive. Fast experience has justified that belief. They have been 
fragile and temperamental. In most cases they mu^ be engineered 
specifically for the job, and that cost^ money. But it must be recog¬ 
nized that electronic control is not always required. Mechanical 
means (cams, templates, pneumatic or hydraulic pistoiis) or electrical 
devices (thermocoupleSp limit switches, relays, solettoids, and the like) 
can often do the job. Our students are developing an almo^ com¬ 
pletely automatic shcU-moIding machine without using any elec¬ 
tronic oontroia whatsoever. The cost of the control mechanism will 
be less than $500. And this machine will be highly flexible—it is, 
in fact, being developed for the job-shop foundry. 

Military demands are leading to electronic controls which are much 
moro rehablo and leas expensive. With new developments in minia- 
turization, in printed circuits (which in themseives offer tremen¬ 
dously fascinating possibilities for automation), in circuits imbedded 
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in plftstic, in transistnis which will substitute for VRciium tubes, tra^- 
tionnlly the least reliable electronic component, and in unitized cir¬ 
cuits in which whole plug-in segments can be readily replaced, elec¬ 
tronic controls can be as reliable and as easily maintained as the 
machine itself. 

Inertia is another deterrent to automation, especially in a period 
of easy profits. Still another is business uncertainty. Another is 
the type of management thinking which keeps equipment operating 
long after it is tecbnologically obsolete. It is usually easier to obtain 
funds to keep an old machine running than to purchase a new 
unit, especially if the old machine still opera.tes well and shows a sub¬ 
stantial undepiociated value on the books. At the same time it must 
be evident, to anyone who will exercise the most elemental logic, that 
book value is in no way relevant to the question of whether or not 
a machine should be replaced. Obsolescence is the result of tech¬ 
nological change and is not affected by accounting procedures. 
Whether the machine is 1 year or 20 years old, the question of wliether 
or not it should be replaced witii a better machine depends entirely 
upon compnrative performance in the future, not upon bookkeeping 
entries of tlio past. As a rule of tliumb, Ford assumes that automation 
tooling is justified if it will increase production and if its probable 
cost will not exceed $3,000 per man transferred. The figure is very low 
to insure a writeoff within the model year. Most plants are satis¬ 
fied with a payoff within 3 to 5 years. The intangibles and un- 
predictables usually result in a much faster writeoff. 

Lulwr groups have in many plants retarded teclmologieal progress 
by insistence on former piece rates, prohibitions oh the assignment 
of workers to more than one mucUttie, and outright obstructionism. 
At the same time, the increased cost of labor is without question one 
of the greatest incentii*es to iucrensed automation, and the higher labor 
wages go the more the likelihood of replacement, 

Higli income taxes and unrealistically low depreciation rates have 
also retarded plant improvement. Management often asks ‘*Wliy 
invito labor trouble and tie up more capital when the Cbvernment 
takes away in taxes most of the benefits from improved elhciencyf” 
It should be noted, however, that witli taxes currently at an all-time 
high, plant investment is also at an all-time higli. 

Wliat is the future of the automatic plant? One tries to be logical 
and realistic in appraising the prosjiects and to avoid the temptation 
to overrate the po^ibilities. And like being a poor lawyer, it is far 
easier to be a poor engineer, easier to find reasons why it cannot be 
done^ than develop ways in which it can be done. But there is dan^r 
in being too logical. Tlie famous individual who resigned his position 
in the U. S. Patent Ofiice because there was nothing left to invent was 
attempting to be logical. 
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Wlien I look ft round at western plants I see muny where the volume j 
the type of product, or the lack of finances make autoroation of any 
mngititude completely impracticable. On the other hand^ wheuj as a 
consumer, I look at the articles 1 buy, many of them (such as pens, 
pins, pencils, lamp bulbs, cigarettes, bottles, nails, paints) already 
produced by virtually automatic processes, and otliare (hardware, 
clothing, toys, plumbing fixtures, plastic products, radios and televi¬ 
sion) whidi could be automatized, I lose any fears of overstating tlie 
po^ibilitics* Certainly there will be many plants which will never 
enjoy extensive autontatioii- There wiU be many products which will, 
for purely ^^onomic reasons or by customer demand, continue to be 
made by noimutomatk methodSK Yet every plant will have some 
degree of automation, and I cannot doubt that the vast majority of 
the tilings we eat and use iind wear wdll be made in plante where the 
only workers will be technicians, not producers* These will not always 
be products as wc know them today, for automation l ery often involves 
new materials and complete product redesign. 

In assessing the prospects for iiutomation, we must stretch our think¬ 
ing far beyond manufacturing alonCi The punched card, which may 
soma day run our machine tools, hud its beginning and greatest de¬ 
velopment in the clerical field. It has recently been predicted tlmt 
dectroiijc brains will “keep business accounts, run continuous sales 
records, compute and send out bills, handle entire pnyrolla, keep run¬ 
ning inventories, fix production schedules, serve as vast filing systems, 
and chart cori>orate expansion,” all without human aid^ In retaiJjrig 
there is no reason why electronic circuits could not automatically 
record each sale, check credit, bill the customer, post tlie new stock 
balance, reorder if nccessoiy, and at the same time give niauagement 
a continuous and up-to-tlie-fiecond accounting of all operations. For 
a long time wc have had "^^Automat^^ restaui'ants in New ^ ork* Auto¬ 
matic vending of candles, beverages, fruits, and other products haa 
grown rapidly in recent years. 

With increased air-traffic congoation and travel at supersonic speedy 
the shortcomiiig3 of human control of aircraft become critical. Auto¬ 
matic electronic controls are not subject to such shortcomings, and it 
is reasonable to believe that tliey may some day tabo over full control 
of aircraft in flight. The same may be true of rail, ocean, and otlier 
transportation. Computers are already used to handle plane reserva- 
tioiiB in large ccuters. And the possihiUtjes in accounting, statistical, 
securities, rescareh and engineering organizations, and in the making 
of management decisions are tremendous* With the aid of computers, 
decidions can truly be based on calculated risks, not on hunches. 

The possibilities in agriculture are likewise great Early in 10&2 
a Senate Mibcommittee estimated ^^conservatively” that chemicals 
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ttlone would dispkce more than 1.5 mill ion farm workers in the nest 
10 years, and almost 3.5 luillion (or a third of our farm jobs) over 
the tiMtt 30 years. Clitunical weed killers can do in 12 minutes what 
it would require SO hours to do witli a hoe. Chemicals can prevent 
premature shedding in fruit trees and increase yield. Others can 
induce shedding and replace hand thinning. Chemicals can destroy 
the foliage to hasten ripening or facilitate picking. Fungicides, 
growth hormones, and soil conditioners will help increase crops. 
Most cotton is ali'eady picked by machine. One of our western elec¬ 
tronic companies is currently hold testing an electronic crop thinner, 
which automatically detects and removes unwanted plants four rows 
at a time. The experiments conducted hy the Bureau of hlines in 
burning uimiiiied coal underground in its natural seams may lead 
to another form of automation. 

What will be the impact of automation on our society, our economy, 
our way of Ufet In the first place, autonmtion should be recognised 
as a gradual anti progressive development, an extension of changes 
which have been underway for over 150 years. Furthermore, there 
are whole segments of ooinTnerce an<l industry which will see only 
a limited application. This is not to minimize its importanco. His¬ 
torians may well jjoint to automation as the heart of the second in¬ 
dustrial revolution. In the first, mucliinea replaced man's mnscle 
in plant opemtions. In the second, controls will replace liis brain. 
But although there will be an accelersiteil use in the near future, there 
is no reason to think that widespread automation will come overnight. 

Commonly associated with technological development is the fear 
of unemployment. But Fuctoiy magazine points out that if we are 
to continue to increase our standard of living and to support the 
current defense program, we will have to increase output per rnan- 
liour 43 percent by l£)60, or tiver twice the increa.s© which took place 
between 1J)40 mid lOSfJ, This hardly beaiieaks w'idespread iincm- 
ploymentl If medical science continues to make advances in com¬ 
batting the diseases of old age comparable to those made against 
infection, communicable diseases and tlie like, the support of the non- 
working elderly population will in itself demand a large portion of 
our increased productivity. Add to this the defense program, the 
Increased proportion of children bursting the seams of our school 
system today, and the demands of other nations whose aid we have 
undertaken, and there seetns more reason to fear a shortage than a 
surplus of w'orkers. Barring a serious depression, there should be 
adequate opportunity for reabsorption of displaced workers, Tecli- 
nology lias always created more job opportunities than it has de¬ 
stroy^. A much higher standard of living and o sboiier workweek 
are both likely when and if automation reaches its full potential. 
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One at tho most challenging aspects of automation is its effect on 
job skills and job sfitisf act ions. In tlie past, technology has tended 
to degrade skills. Tlie turret lathe and tlia automatic screw machine, 
for example, replaced skilled journeymen lathe operators wjtli rel- 
atirelT nnskilled mnehme tenders. The war brought about an even 
greater simplification of jobs and decrease in job skills. JTorbert 
Wiener has written pointedly, “It is a degradation to a human being 
TO chain him to an oar and use him as a source of powers but it is 
an almost equal degradation to assign him purely repetitive tasks in 
a factory which demand less than a millionth of his brain power.” 

Further automation may reverse this trend, Gwilym Price is m- 
ported to have said at the Coming Seminar on “Living in Industrial 
Civilization,” *‘Unskilied work is a mistake in engineering.” Automa¬ 
tion could remwly tlvat mistake, could replace large numbers of un¬ 
skilled and semiskilled workers wdtli a relatively few highly trained 
tecluikians, whoso function it would he to keep these fabulous and es- 
pensive machines operating. But what happens to those who are 
displaced, those who have neither the aptitudes nor training to be 
technicians ? In past years the expanding economy which technology 
created has always absorbed those wlio were displaced. But this 
took place during periods of decreasing skill requirements. Can tJic 
worker displaced by automation fill the highly skilled jobs which 
automation creates? Henry Ford is reputed to Imye said that a 
whole stratum of humanity was unfit for anything but repetitive 
asseiiiLly-line work, ilodern ^Hychology disputes this. Such workere 
may well be tiie product of tlie mechanized factory, not a justification 
for monotonous, repetitive assignments. 

Perhaps the answer lies in the fact tliat wp will always have many 
semi automatic and nonautoniatic plants which will employ large 
numbers of unskilled and semiskilled workers on routine jobs. Auto¬ 
mation w'ill result in increased leisure and nn incrcfljsed proportion 
of the national income available for luxury spending, and thus create 
new job opportunities in these nonuutomatic industries. Tliis in turn 
raises the most challenging question of all—have we the intelligence, 
the character, the maturity to use our added leisure constructively? 

Perhaps the other side of the problem is more serious. Will we be 
able to find and train tlie skilled technicians to supervise, service, tool, 
and maintain this highly complcs equipment? ^Ve already have a 
severe shortage of technical skills. But is this not the result of our 
failure to utilize the aptitudes already available to us? Industry 
has much to learn from recent esperience of the military in both 
aptitude testing and mass training to high technical skills. e have 
much to learn also on creating the incentives which will Induce tho 
worker to develop these higher skills, incentives which have largely 
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disappeared \ntl^ the reduction of wage differentials and current high 
earnings of unskilled workers. 

Techniques of personnel administration must necessarily change 
with the clmnging character of the employees. These technicians will 
be freed from the anonymity and monotony of the production line, 
lliey will see clearly their part in the operation of the plant, they will 
bo intelligent, competent, and will insist on being treated as such. In¬ 
dication of the nature of the new i«'rsonnel problems to be mot can be 
found in the problems faced in the administration of technical and 
research staffs in the artned seiwices and large corporations. 

The demand for engineers to design these complsit plants, to keep 
them operating smoothly, to supervise and control the technicians, 
to direct shifts to other products, will be great, Opci'atlng and design 
problems will cut across severa] professional fields—industrial, elec¬ 
tronic, instrumentation, mechanical—so a ‘*team” approach will be 
needed. These engineers must be trained to esereise a high degree 
of competent and ititnitiTe judgment. The stakes will be high and 
they will often be forced to make crucial decisions without delay or 
DEsistanca from higher levels, There will be little time for the orderly, 
studied, analytical, leisurely approach of the laboratoiy, A new 
emphasis in engineering education seems called for. The selection, 
organization, and coordination of these specialist engineers and plant 
technicians may well be one of management’s most important 
functions. 

Preventive maintenance will be a must. The auloiuatic factory 
will be a closely integnrted unit from incoming raw material to a 
finislied product, and vulnerable at any point. Emphasis will be on 
high utilisation, with little down time available for maintenance ac¬ 
tivities. Administrative breakdowns, such as materials shortages 
or faulty planning, will be as serious as mechanical breakdowns, and 
an added premium will be placed on management competence, precise 
planning, scheduling, and followup. Bel at ions with suppliers will 
take on added importance. 

Plant location will no longer be dependent upon availnbility of 
labor. A guaranteed and stable market for the product will be es¬ 
sential. In most cases, the break-even point will be high, and cut¬ 
backs will be costly. Workers can be laid off, control mechanism 
aiid overhead cannot. At the same time, production increases will 
be difficult. Since fised costs will be high, the automatic factory will 
operate ^ hours a day. Expansion of production will be impossible 
for a plant which is already working around the clock. 

This lack of fiexibility and emphasis on full u till station indicates 
a need for better than usual sales effort, directed first of all to an 
accurate determination of the market potential before the plant is 
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built and secondly to ^ steady sals of the product. Consumers must 
bo educated to accept more standardized and in most cases completel-y 
redesigned products. How well these requireiuonts can be met itfUl 
determine the future of the automatic factory in many industries. In 
this area may^ also lie the answer to wlicther or not automatic factori^ 
wiU aggravate the llnctufitions of our economy. Cutbacks will be 
much more costly to the compiiuyj but wdll at tlie same time be less 
likely to start a chain reaction of reduced purcliasing power^ for 
there will be fewer workers to be laid of!. At tiny ratej the aut<^ 
matic factory offers as great a challenge to sales management as it 
does to the engineers and to production managers* It is* in fact, one 
of the great cJiallenges to management of our time. 

Let me suggest that w'c in the West—and 1 believe the same may 
be true throughout most of Canada—have tlie greatest challenge and 
Uie greatest opportunity. For although we have less mass production 
than the industriaUzed Eastj >ve are growingj and wc are leas inhibited 
by auJit costs, by existing equipment^ by existing plant processes, and 
by vested managruimt or labor Interests. 

The automatic factory has a tremendous |>otential for increasing 
our own st^indurd of liviog and tliat of muck of tlie world. It can 
also shorten our workweek and increase our leisure. It can release us 
from dreary, monotonous, unsatisfying repetitive jobs. It can 
help protect us agHiiist those abroad who would undermine our econ¬ 
omy* It is not the biggest thing in our lives but it is certainly ono of 
the most irnportaut plietionieua of our generation. Let us hope that 
wo arc big enough to take advantage of the opportunities it offers. 
Every one of ua—engineers, management, soeiologi^is, econonvista— 
must read and think tiud discuss the subject at every- opportunity so 
that we can foresee and avoid the pitfalls;, minimize the niistakes and 
dislocations, and make an economic and social asset, not a Franken- 
stein, of the push-button fuctory. 
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The Science of Musical Instruments' 
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England 


(With $ pl^tei] 

The past 2D years ImTo seen the development of the elect ropkonic 
organ, in which oscUlations of electronic origin ure trausfomed into 
audible sounds having their pitch loudiicss, and timbre con trolled at 
the whim of the player. It is not of tlies^ tlmt I wish particularly to 
speak today; in fact^ reading a lecture I gxivc on the subject in 1040,^ 
I cannot say that there would now be much new to report on these in¬ 
struments except hi connection w^lth the perfection of the technical 
details of the tone production. Rather do we now wait upon improTe- 
nicnts in londspeakeraj especially those which will handle large power 
without distortion, before the electraphonic organ can replace the pipe 
organ or the oix^hestra. 

The apparatus which Imd to be constructed to synthesize tone elec¬ 
tronically for tliese new musical Instruments did, however, serve 
equally well for the analysis of tone in the old, and even those vt^io do 
not like electrophonic organs owe a debt to their constructorsH Tlie 
development of electronic analysis in turn dirteeted attention to defects 
in the conventional iustmments and suggested the means of their 
improvement. 

The basis of such analysis is that a record of the steady wave form 
of the sounds produced on the musical inst rument note by note is made 
on a disk, magnetic tape, or talkie filni, and tlus record iB tlicn played 
back to a set of electric Slters which respond, each to its own proper 
frequency when this particular frequency is present in the note to be 
analyzed. The reajx>use of each filter may also be made proportional 
to tlie loudness of the component in the note to w'hich it responds. In 
some oases the instrument may be played directly to a microphone 
connected to a “sound-level recorder*' w ith ttie aid of which one may 
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Eweop through the whole gamut of frequencies to obtain an acoustic 
Epectrum whereon we have the louiSnesa of the component frequencies 
of the individual tones wiiich make up a certain note exhibited by the 
heights of the peats atanding over those frequencies. 

For unsteady notes such as the transients that accompany the start¬ 
ing of a note, we commonly esliibit the wave form on a cathode-my 
oscillograph. Here the electron beam is made to inscribe the wave 
form on tlie screen in the same way that the gramophone needle does 
on the plastic disk, or the light spot on the sensitive film when activated 
by the sound, A short portion of tlie oscillograph record (of which 
I will give e»imples later) is then turned into one of the “hill-aiid- 
dale” type, and fastened round the rim of a heavy wheel (pi. I, fig. 1) 
so that when the latter is rotated the film passes between a pea lamp 
and a photoelectric cell, the current of which is passed to a vihration 
galvanometer of 50 c/s natural frequency. (This is a development 
of an apparatus which 1 also described in the 1040 lecture.) The 
wheel, having been spun by an electric motor up to a considerable speed, 
is allowed to come to rest slowly so that the galvanometer responds 
each time the rate of rotation momentarily causes the light beam to 
be interrupted by the film at the rate—i. e., 50 times n second—to 
which the galvanometer is tuned. In this way the component fre¬ 
quencies at various instants during the commcniLiement or dying away 
of a note, e. g., of a bell, may be established. 

But enough of technical details, let ns turn to results, I wull first 
discuss what has come to light a^ut the acoustics of the orchestra 
in a general way and then pass in rapid survny over information 
peculiar to the chief types of instruments. 

THE 0RCKESTR.V AS A WHOLE 

The complex subjective processes which wo call listening to music 
involves the three P’eof science; physics, physiology, and psychology. 
Although the aspects of musical acoustics witi) wliicii we are concerned 
in the laboratory or instruinent factory are mainly physical, they do 
not comprise by any means the whole process of musieal appreciation, 
and he who supposes that physics is the only “science of music” would 
err in tlie same fashion as he who reduces the art of Bach to a set of 
rules regarding the resolution of discords, related keys of subject and 
onswor in fugues, etc., and the like. 

One question may properly be iinswored in physical tenn.<T merely: 
that is, how tlie sounds of one instrument, played solo, may be dis¬ 
tinguished from those of another. Every musician knows tliat this is 
mainly a question ol timbre, which means the number and magnitude of 
the overtones (harmonic or inharmonic) w-hkh accompany the funda¬ 
mental or nominal note which the player intends to produce. The 
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oboo mid tlie cliirinet eaidi Boiuiding A have iben different spectra 
and orgnii pipes have different wave form (pi. Ijfig. 2) and can thus 
be distinguishetl. But this distinction is often uncertnui between 
two instruments at certain jmrts of the scale, so tliat, for esitniple, 
the violin steady tone is very lite tlint of tiio oboe. Yet nmny people 
CUT! distinguish u violin solo from nn oboe solo. 

How then docs this happen? One factor is that the timbre of an 
instrumunt is not constant over the whole of its range, so tlint the 
quality just dted is unlikely to persist wlien tUc soloist passes fiom a 
note of niediuni pitch to one liigher or lower. Another is tlie difference 
between different instrunieuts in tlie starting and in the buildup of 
steady notes, in tlie sernpo of the bow, and in the Louguing of the reed, 
etc. The fiMt of these characteristics is called formant, the second 
transient, though soiiietimcs the first word is used to cover Iwtli. Tlie 
removal of the transients can make a grcirt difference to tlie ease of 
distinguishing between Uio instruments of different, or even the same 
tj'pes. 

The formant, in the nari-ower sense of the word wliich I prefer, is 
that feature in the sound of an instrument (or of a voice} which dis- 
tinguirtics it from anotlierof the same breed and is largely a question 
of tbo existence of rcsouanees which may be excited in the sound bojird 
or bos to which the [irliiiary tone producer, vibrating string, reed, etc., 
is coupled. In speaking of “soiintlboard” one must use the word in 
the wide sense to include all neighboring bodies which can be set in 
foiled vibration. I*or instance it ought to include the cavity resona¬ 
tor formed by tlie plac er’s lungs, whctlier he is playing oboe or violin! 

Anotlior factor which must be considtreil is the directional char¬ 
acteristic. An instrument with a dalinito soundboard like the violin 
probably mdiutos best in the dii'cction perpendicular of the board, a 
wind instrument in the direction of the bell, tliougli this direction may 
be changed by local retlGcting surfuces. 

The soundboard should vibrate as a whole up to as high a pitch as 
possible. If it tends to subdivide into segmeuis—some moving out 
while others move in—tbeir mutual effects nt a distance will cancel 
each other and tlie sound will not radiate well. 

This directivity is only, however, ralid for high pitch. At low 
frequencies it fails and tlie sound spiieadB equally in front of the 
player. (Physically this is the same factor that intervenes when 
sound passes through a doorway; high-pitched sounds pass mainly 
straight ahead in a beam, but low-pitched soimds spread round n 
conier.) This is a matter of some importanoe when one wishes to 
localise the sound from a particular instrument in tlie orchestra— 
for instance, a good violin, in the sense of ono which, if used for the 
solo part in a concerto, will stand out from Ute muss of otlier strings. 
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It is believed thut low-frequency transients help also in this respect. 

A factor of similar origin which will make localization of the music 
of tl^e wind in an orchestra more certain than tliat of the strings is that 
the former are mostly playing parts which are not doubled^ whereas 
the latter show a chorus effect* The fact that two or more strings 
playing the same part can never cjcactly reproduce each otheris effect 
us to loudness, pitch and timbre, and time of initiation and duration 
of tnmsienls (even if they were to be played by a machine) masks 
any directivity, introduces jiUght but rapid vibrato^ and smudges iiidi- 
Tidual characteristicSL The same is true of an organ solo stop played 
over chorus foundation stops on another manual. This chorus effect 
is, in fact, of sufEicieni importarKe to be imitated^—tiiaji which nothing 
is easier!—by the makers of electrophonic instruments^ 

Recording for scientific purixises is pro^jcrly done in a heavily 
likgged room in order that the sounds of the insiruments shall not be 
overlaid with estranoous echoes, but since one usually listens to musiC| 
whether directly or over tlie radio, under circumstances in which some 
reverberation is superposed on the original sounds^ it is proper to 
consider the modifications introduced hy the acoustics of the buildings 
in which the music is proiluced or reproduced* The general effect of 
excessive reverberation is a smudged renderiiigK The desirable 
amount of reverberation de^iends on tlie individuaPs taste and expe¬ 
rience. Some reverberation is desirable if only for the sake of the 
players who would find an an echoic chamber very unsjrni pathetic to 
tJieir efforts. Wliat one is willing to tolerate in tliis respect is largely 
a matter of what one is accustomed to. Since most often hear a 
large organ under a high vault and a piano in our own drawing room 
we incline to favor long imd short reverberation times respectively 
for these two instruments. 

Another concomitant of reverberation is loss of directivity. In a 
liall of hard wall surfaces sounds w ill bombard the listeners ears from 
several directions at once, t}\m masking the direct sound by which he 
estimates the true direct ion of the source. Furtliermore, there will 
Ik; marked foci and deaf spots at certain frequencies in such a cliam- 
ber, a condition which is not only unfair to the audience but makes St 
impossible for the radio engineers to locate their microphones to 
give friithfnl reproduction. 

From the point of view of the latter persons, indeed, the ideal 
would be to diffiuse the sound equally in all parts of the auditoriuni, 
a condition obtained in broadcasting studios by lining the walls with 
half cylinders or other protuberances of valying size. Tliis would, 
however, further spoil the directivity by wrhich, as 1 have already 
pointed out, the audience is able to judge which instruments are play¬ 
ing at a given instant and to pick out the soloist in a conceiio. 
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Fortunately a way out of this dilemma ia miggested by a recent dis¬ 
covery in the use of the public address The disadvantage 

of the common use of loudspeakers to amplify sound for esamplei 
the voice of the preacher in a large church—is that the output of the 
nearest loudspeaker to an auditor, since it seems usually louder 
than and slightly in advance of phase over tlie human speaker, gives 
the impresaion that it—the mechanical soui’cen-is tlie true source. 
But if the reproduction over the amplifying system is delayed so that 
it arrives some millionths of a second than the direct sound-— 
which can easily be done by making a record of the sermon on magnetic 
tape and picking it up to feed the amplifiers at a point a little farther 
along the tape, so as to produce the required delay—the sound is esti¬ 
mated to come from the source and yet is amplified^ Lon¬ 

doners may hear such a device in action In St. Paura Cathedral and 
although, to my knowledge, it has not been applied to music, it seems to 
have possibilities in instances such as those I have cited where loss of 
directivity would be a disadvantage. 

INDIVIDUAL INSTRUMENTS 

The problem that will most jnter^ string players is: 
Wliat, scientifically speaking, differentiates a good violin from a had 
one? Tliough put in this bald way the jjroblem seems puerile, it 
is by no ineans easy with scientific apparatus to tell a good modern 
violin from a classical one. Professor Saunders, at the University 
of Harvard, has spent about SO years trjdng to discover what he calls 
^the secret of Stradivnrius” and although some facts Imve emergedj 
a good deal on the ps^ehalogical side remains to be explained. In 
one set of experiments, in which Jascha Heifetz assistctl, three 
violins, A, B. C—one a good old one and two modem w ere 

played behind a screen, whik a critical audience was asked to ''jmd 
the Stmd.** This they were unable to do—that is to say, ono-tliird 
named A, one-third B, and the remainder C os the veritable old 
master. Heifetz himself, however, claimed that he could tell a dif¬ 
ference in ease of tone productioti or^^aiugability’" while playing them. 
Perhaps the older violin from constanly being played had acquired 
with age greater "^efficiency*^ as a music maker. 

Jiot much can be learned by comparing acoustic outputs of vSolii^ 
over their range except that the really bad ones will have in their 
formants a few pronounced and strongly separated resonances in each 
of which a *Volf” lurks, whereas these resonances ought to be reason¬ 
ably and closely distributed over a range of four octaveSp Jluch 
can, of course, be done to improve a poor violin, by altering the 
coupling between the strings and resonators by shifting bridgpy bass 
bar, and sound post. 
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Professor Skiidryzk of Yienna emphasTzes ttio importance of the 
radiation by a good violin of transionta and of loflff frequencies in order 
to make it stand out in solo work {vide jupra). From this point 
of view tests behind a screen are inadequate to represent the effects 
of pbying the instrument on tim concert platform, particularly in 
concerti. Botli he and other physicists have tried bo pinpoint the 
effects of material and varnish- The general conclusions are what one 
would expect : the wood should posess good elasticity and small in¬ 
ternal friction. Tlie purpose of the varnish ia to reduce the latter 
but since a varnish suffers a chemical change with age we cannot be 
sure that the old violins arc, in respect of internal friction, in the 
same condition as when contemporary players used them. In any 
case, varnishes have been so much developed by the chemists in recent 
yea re that the uuxlem violin maker ought to be able to do better than 
the old riLnsters in tills respccL 

In the acoustics of tlia pianoforte and ntber instruments having 
struck strings, recent scientific interest, particularly in the hands of 
Dr. George in England and Dr. Young in the Tlnite<i States, has been 
directed to the coupling between the two or three strings of the same 
pitch w'hich constitute a note. 

A limited amount of mistiinitig among tlve membere of this trichor<i 
is not undesirable for it adds brightness. The maker aims, as with 
the violin, to reduce the attenuation which inevitably occurs after the 
string is struck, The timbre varies during the decay of the sound, the 
components of low pitch lasting longest. Tlie timbre varies also with 
the speed of Impact, that is with touch, and it is not possible to change 
one without tho othcir, 

TFffli/.—Wliether the wind instrument is one of a distinct class, like 
the orchestral wind, or occurs in ranks all of the same pattern os in 
the organ, basically its sound is that of a column of air set in vibration 
by an edge tone (whistle type) or reed. In the former a jet of air 
debouching through ft slit from ft wind chest or from the human lung 
strikes a sharp edge and is set in pendulation at a frequency oventually 
governed by tlie column of air acting as resonator. In tlie brass we 
liave virtually both types of excitation, for the lips of the player act 
like a double reed while an edge is furnished by tlie more or less sharp 
constriction where the cup mouthpiece adjoins the tube itself. 

The coliinm has either a fi.tcd length so that its possible notes are 
limited to the fundaraental—in theory, though it is often unattain¬ 
able—and its harmonica, or it is variable by tlie use of side holes. It is 
now possible to calcxilate the pitch of such a system if one knoxvg the 
position and aeonstic ‘^admittance'’—to borrow n term from the elec¬ 
trician—of the side holes and of the termination or ball mouth. Tlie 
principal drawback to the practical use of such theoretical predictions 
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of tlie hole size and position on the woodwind, in place of tlio old 
hit’Or-Hiiss tueUiod, is our uncertainty in ascribing pi^ecise Toluea to 
tliese adnaittaTK:^ or end corrections, Work is, however, proceeding 
on this problem. 

The material of the tube sconis not to have such a marked eff^t on 
the output as some organ builders suppose. Provided tlie tube la not 
made of very Ussom material it will sound—even shellacked paper will 
serTO—though there may be differences in harmonic development. In 
plate 1, figure 2, are shown tracings of the wave form of four metal 
diapasons (C 520) of different material but identical shape. It will be 
noticed that tlmre is some change in the strength of the second and 
third harmOiiicB. 

Tlie nature of the coupling between eiciter and resonator is a 
matter tliat has interested workers in musical acoustics of late. In 
a fluo pipe the edge tone, which] unmodulaUMi, would normally have 
a pitch proportional to tlie wind velocity, is brought into consonance 
with one of the natural modes of vibration of the column—the funda^^ 
mental at moderate pressure, the overtones at higlier (overblown) 
pressures. Exceptionally, if the pipe is underblown, a reshuffling of 
the pendulationsin the jet takes place whereby either the fundamental 
or its octave again npt>flar. Although these undciblown tones are 
undesirable they often appear transiently as the blowing starts. Thus 
in the oscillograph record of the commencenient of sounding of the 
diapason pipe, reproduced in plnte 2, figure 2, o, the octavo is apparent 
in the transiont for about ono-tentli of n second though not in tlie final 
wave form. Tlie buildup of pressure in tliis pipe lasted about one-fifth 
of a second. Transients also octur on wind iiistninients when the 
player passes portamento from one note to another (pi. 2, fig. 2, o). 
Tiie process of “voicing” by ivhicli an organ builder gets the pipe 
to siienk as he wants it. cutting the mouth and making notches in 
tlie lower lip, is a mysterious art. which I ho[i6 will he clarified in 
a scientific study of tiie pitnjess being made by Mr, Mercer at the 
University of Southampton. 

In a reed pipe the coupling between reod and column may be either 
tight or loose. If the reed is slim and rather inelastic because of its 
moist condition—like many orchestral reads, including the brass- 
player’s lips—it accommodates itself to whatever note the player 
and/or the wind pressure imposes on the column. In the organ reed 
pipe, however, the reed is strong and elastic, and if reed and column 
are tightly coupled the two can oidy sound sympathetically when the 
lengtii of the pi|5c is adj usted to syncliroiiism with the reed; otherwise 
the system remains silent. 

With the partners ioosoly coupled, tlie main function of the reso¬ 
nator is to puri^ the ratlier raucous sound of tiie reed by smothering 
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its overtones^ This has been well shown by a former student of 
mane^ Pi^ofessor Moklitarj who recorded tlie sound pressure in the 
neighborhood of a beating reed. The oscillograms t>n the left of 
plate 2j figure 1, show the sound of the reed in its “boot’^ without the 
pipe^ and the ones on the right those when the reed was loosely coupled 
to tlic pii>e—a cylindrical tube 45 cm. long and 3.6 cm. diameter—at 
the same pressures. Without detailed analysis it is easy by ’^■isual 
inspection of the records to see how the overtones of the uncoupled 
reed intrude as the wind pressure is raised. With the pipe added^ 
however, these raucous overtones are smoothed off. 

The transiowt sounds of a reed pipe, like those of the violin, are 
usually smaller copies of the final steady state (pL 2, fig. 3, &) and do 
not comprise extraneous barmonicsL 

Bells ^—The scientific interest in the sound of bells is centered on the 
remarkable fact that while, from theoretica.! considerations, it ought 
to bo one of the most complex of musical instruments, yet through the 
ages the craft of the beh founder has made the sound of the church 
bell pleasantly simple in the sense that most of the overtones produced 
by striking it at tlie right place are harmonic or quiLsiharmonic. This 
he does mainly by varying the thickn^ and moving the sound bow 
(the place at which tlie surface changes from convex to concave)^ 

Tlie first six partial tones of bells in a carillon are usnally adjusted 
to lie as follows: 

1. Hum note; the lowest, 

2. Fundamental ] one octave above hum not^, 

3. Minor third; above fundamental. 

4. Fjfch; above fundamental. 

5. Xoiniiuil; one octave above fundamental. 

6. Harmonic decime; a major third above normah 

(It will be noted that this use of the term ‘‘fundamental^^ h unortho¬ 
dox.) Roughly speaking the pitch of the hum note is Inversely pro¬ 
portional to the circumference at the sound bow. 

A peculiar feature of hell timbre is the “strike note,” the tone most 
proniinent to the ear and the one which is intended when the pitch 
of the bell is uaiited^ It seems that this is a beat note formed between 
two of the higher partials, falling about one octave below the fifth 
partial or, as some maintain, the fifth partial itself wrongly judged 
by the ear to be an octave lower than it really ie^ 

Whereas the nominal is most apparent immediately after striking, 
it disappears quickly leaving components 1 and 3 as the strongest. 
After some 10 seconds* only the hum note remains. I have a record, 
too long to reproduce in full, given to me by the late Prof. Taber 
Jones, of the sound of a bell at various instants after it was struck. 
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SnippeUs from this given in plate 3 to show the siroplificntion of 
timbre as tl^e sound decays. 


CONCLUSLON 

I am aw^re that this survey by no means e^thausis all recent work 
on mtisical instruments, but there is a limit to what can be covered 
in a single lecture. The instruments and topics to which I have 
referred do in fact comprise those wlrich physicists working in musical 
acoustics—all too few, unfortunately—have been interested in during 
the pa^ decade. 


Reprints of the various articles in this RcjKprt may be obtained, ^ !onp as 
the snppiy lasts^ on request addressed to the Editorial ana 1 ubhcetioaa 
Division, Smithsonian Institution, VI'aahingtoii 25, D. C. 
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Genetics and tlie World Today^ 


By Curt Stihn 

D^partmeAt ZitoiAgy, Vniversify 0 / Ctdifcmia 


TitE SCTFKTIST8 look ftt our worldl Wliich world? The world of 
ideiist The world of lutman tioeds? The world of on authorjtanan 
organization? Of a democracy ? 

lienee appears different from different viewpoints, but nono en¬ 
compasses all its aspects. “The world;* has always meant a multitude 
of phenomena, some apparently additive, others complemeiit 8 i 7 , sti 
oihei's pccmingly incompatible 'vith one another. ^ In the middle of 
the twentieth century wo have become more coneoioua of this miilti- 
plici^ of the world than perhaps ever before. If we look at science 
today we cannot afford to select some one of its nspccta, but m^t view 
it from high ground and low. Genetics, the branch of science to 
which this discourse is devotedj may wtrll hb illusttfttion for 

several of the problems of science and the world today. 

Ijet us begin with the adventures and delights of the spirit: Genetics 
as a pure science. Within the con6ne3 of the first half of our csentury , 
a body of knowledge in the field of hci-edity has been assembled, and 
a tool chest of concepts devised, which will always stand as a great 

accomplishment of human endeavor, 

We all know the story of Jfendel’s Euccessfnl thmsL He cros^ 
a round-seeded to a wrjnlde-seeded pea plant. All their offing 
were round. He crossed the offspring among one another. Their 
progeny was part round, part wrinkled. He counted their nuin^re 
and found tliree round to one wrinkled. 1\Tiat of it?—one might be 
inclined to ask—and his contemporaries’ reaction, or lack of reaction, 
is testimony to this shrugging of the shouldera. Yet out of tlus 
childisldy simple couple of facts, the deep truth was lifted that the 
contributions of two parents to tlieir offspring do not blend or merge 
into & unique hereditary newness but remain Bepamble, to be r^v- 
erable unchanged in a later generation; clear-cnt roundneas and clear- 
cut wTinkledriess, 


LR^prliiml bj pefmlHlcHi front “Ttie Bdeiititti 

V^t^L ot the cn|«r.llr «f s.rl«, 

PrvM. 1852. 
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jitlendel notice<l another fnct. The round-seeded parent Uad yellow 
seed color, while the wrinkled parent plant hnd green seeds. Among 
the grandchildren four types appeared, with seeds round yellow and 
round green, wrinkled yellow and wrinkled green. Some of yon will 
remember their proiwrtioiis! 9: 3; 3:1. But that is a minor matter. 
The lever for further insight- is tlic childishly simple fact that the 
parental traits round and yellow which came from one parent, and 
wrinkled and green which came from the other, had not alwajis re¬ 
appeared together in the combi nut ion in which they had been intro¬ 
duced into the cross, but had also appeared in the new combinations 
round green arid wrinkled yellow. This fact reveals that each parent 
docs not transmit a vinified lump of imreditary matter, one whose 
joint consequences are in one case ronudness and yellowness and in 
the other wrinklcdness and greenness. Bather it shows that the hered¬ 
itary matter of an individual is broken up not only into the two 
contributions of his parents, but that each contribution itself consists 
of separate and separable units. Thus the concept of the hereditary 
makeup as an assembly of many indciiendent units was born. Just 
as the atomic theory had reduced the ephemeral multitude of chemical 
phenomena to the eternal propeities of a limited number of ntoms, so 
the thcorj'" of hereditary elements hnd reduced the multitude of spec! fic 
individual appearances and disappearaiiees of traits to the existence 
of a limited number of combining and disjoining elementary biological 
constituents. 

This knowledge, not appreciated during Menders life, became our 
property at tlie beginning of tlie present century. What grew out of 
it are adventures of our time. Mendel knew that the separable 
hereditary coatributions were contained in the plant's egg and 
pollen, or in the animars egg and sperm, but he did not speculate 
about their nature or their specific location. A few further facts than 
those he knew have permitted us to place the hereditary elements into 
(he small but microscopically clearly visible bodies of the cell's nu¬ 
cleus, the ebromosomea. Still more facts, demonstrated first in sweet- 
peas and friiitilies, have been the clues to the hereditary architecture 
of the chromosomes, Wliile tlve chromosomes are contained in the 
nucleus in a haphaSinrd fashion, like string beans in a bag, each 
chromosome Itself is a well-arranged construction in which specific 
hereditary units occupy specific plates. Thus we have accurate maps 
of the chroHiosomcs of some organisms in which many of their 
thousands of different hereditary elements are ttssigned their loca¬ 
tions: showing which one of the various chromosomes is tlie carrier 
of each specific element; picturing the linear order in widch tlie ele¬ 
ments arc arranged within each chromosome; and giving the seriation 
of the elcmcuts and their lelative distances within tho chromosomal 
lineup. 
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Wbflt aw these elements? Mendel himself ge>6 them symlmlio 
letters, A and B and C, represeniiiig the churacteristic tr^ts which 
l'.e was studying. There is no doubt that he did not think of A a 
being redness of flowers but rather as an agent transmitted through 
the parental germ cells, whose action, after growth .md development 
of the fertilized egg cell into a mature plant, resulted in the pi^ce 
of ixsd pigment in its flowers. His early followers express^ this con¬ 
cept in the word “factor’' (i. e., maker), the factor A leading to tlie 
production of redness. The famous teim “gene ’ at first had no other 
connotation. It was to espre^ the fact that the traits of ^he or¬ 
ganism are gensraUd by “separable, and thus so-to-say mdependeiU 
‘states,’ ‘factors,’ ‘units,’ or ‘elements’ in the make up of the germ 


The term “gene,” however, did not permit itself to be confined in 
the lofty heights of hypothesis-free attraction. When the gene was 
recognized sis being nssocinted with the cliromo^iiiea, uti interpret*- 
tion of its nature in terms of matter became an obvious need. M a are 
still in the middle of this process of iuterpretatioii which takes placo 
at the molecular level. TOiere the speculations of former times 
thought of elementary submicroscopic Bring units, themselves en¬ 
dowed witli the mysterious properties which constitute life, we now 
regard the life of cells and of whole or^nisms as the rffiultant of 
chemical and physical processes which involve properties and re¬ 
actions of molecular matter of the same kind which the chemist and 
physicist study in tost tubes and with the spectroscope. It is a truism 
that this is not nil. The mysteiw of life remains, but it is now seen 
in the inlegrated coupling of the molecular phenomena and the con¬ 
sequences of til is over-all molecular organization, not in the elementanf 

processes tliemselves. ■ . ‘c 

Thus our problem has doubled- Mniile ive want to know, jnstin- 
iibly, the gene’s molecular structure, our task would not bo completed 
with the attainment of this knowledge. If we could write down 
today an accurate structural formula of a gene molecule, the prob¬ 
lems of genetics would not yet be solved. Indeed, we could imagine 
that tlie cellular chemist might have provided us with this slimcturul 
knowledge before the science of genetics liad been bom. Hie mo¬ 
lecular recognition would not have given us tlie gene, the generator 
of the organism’s traits, but a molecule. The biological problems of 
genetics depend on molecular processes, but are larger than they. 

As it is, the physicochemical analysis of the chromosomes has not 
vet led to the gene. Beautifully refined micromethods made us rtcog- 
nize various proteins and nucleic acids, and even gave us speci c ar 
rangeiuents of regions relatively rich or poor in Uvese substance^ it 
will be a long road, however, toward the recognition of the specificity 
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of tli« thousands of linearly arranged eiititiGS wliich form the cliromo* 
somal gene strings We do not kno^r whether the molecular analysis 
of the chromoeomes \^'i11 lend to the discovery of deurly separate spe^ 
cific entities, linearly arranged, and insulated from each other by less 
specific material. An aUematiTe has been suggested, according to 
which a whole chromosome may be a milficd kind of super-macro- 
molecule, and the genes only regions of specific chemical activity of 
parts of tlie whole. In this extrente form the alternative is not likely 
to be correct, since it is possible In the living cell to break a chromo¬ 
some at many places and still retain the functioning of its porta. 
Interestingly enough) tliough, tliis functioiiing often is slightly altered 
from its normal action in the unbroken chromosome. There is some 
interrelation of neighboring genes, be it interpreted as interaction of 
separate molecular units or as iiiterdefjendcnce of subunits of a larger 
molecular aggregation. 

What started as a problem of passive transmission has become a 
problem of active functioning. Cell gi'owth and development are 
now known to be founded on genic action, A simple experiment made 
75 years ago, of cutting an ametm into two parts, one with the 
nucleus and tlie other without it, had slmwn tlie necessity of tlie 
nucleus for continued life and growth. Now tlie geneticist can sboiv 
that the loss of a singie gene may lead to damage and death. Tliis 
new fact has provided a new tool to the experimenter. Wliile it 
seemed hopeless to replace from tlie outside the activities of a whole 
nucleus, it became possible to discover the specific cause of trouble 
due to lack of a single gene, and to supplement tlio cell or the many- 
celled organism with a compound wliich it had lost the power to 
manufacture itself. Not that one con give such a cell a neiv gene, 
but at least we can supply a necessary product that is otherwise 
gene-depeiident. And what is possible for one lost gene is possible 
for two and more. We do not yet know how much of the intrinsic 
groundwork of an organism we can do wiliiout as long as we take 
over its jobs. That one can go very far in this substitution is not 
a discovery of man’s mtellcct All through the evolution of life 
many forms have degenerated, losing their relative autonomy und 
becoming dependent parasites upon other creatures. 

The role of the genes as key reagents in the biochemistry of the 
cell is being elucldatc^l by the brilliant work of our contemporary 
biochemical geneticists. TJiey have clarified many of the steps in 
which the genes take part in the synthesis of amino acids, vitamins, 
and other essential compounds. Diffeient genes coutrol or participate 
in successive steps in the so-called biosynthetic pathways. These 
studies have made genetics a central aspect of tlio science of trelluJar 
pliysiolog}' which comprises nutrition and giowtli, euergy transfer in 
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respiration and feveaentation, in synthesis and decomposition. And 
emerging from these plienomena, we are approaching from the aspect 
of genic action differentiation and development, maturing, aging, and 
death. 

As unbelievably remarkable as tJis functioning of an organism 
is under the gnidance of its genes, we )iave not yet spoken of the 
still more remarkable fact that an organism can produce nnother 
organism, that it can reproduce. Once, in the century of nitioniilliam 
and deism, some men believed that they could dispense with tlie solu¬ 
tion of this biological enigma by laying it directly in the hands 
of the Creator. They thought that a man’s reproductive cells, his 
sperm, were fully preform^ little men, in turn containing inside 
their tiny bodies still smaller fully preformed human beings to con¬ 
stitute the grandchildren and so on in ever smaller proportion the 
encapsuled miniatures of all future generations. In terms of molec¬ 
ular biology this picture di^olves if it ever did have justification. 

Reproduction of an organism, basically, has become reproduction 
of genes. Reproduction of a gene is an elementary process, the 
copying of an original molecular configuration witliin a cell. How¬ 
ever dependent this copying process Is on the preeiistenco of the 
larger, living assembly of parts which constitutes s cell, gcntc repro¬ 
duction becomes accessible to study by the physicist and chemist. 

It is at the genic level, once more, that the problems of the evolution 
of Uring forms at present find their most fundamental treatment. 
If the genes of an animal or plant are responsible for its given 
nature, how is it possible that this nature changes in tlie cour«o of 
biological history? If evolution implies deviation from conservative, 
accurate reproduction of an. organism, the genetic interpretation 
demands deviation from conservative, accurate copying of the gen¬ 
erators of living form. Genetics indeed has demonstrated that the 
So perfect copying process of the genio matter leaves room for some 
imperfections; that the stahiiizing transmission of epet replic^ 
of parental genes is accompanied by occasional upsetting lapses in 
which a new kind of gone originates and causes the appearance of 
hereditary newness. Some of these lapses are known to us in detail i 
rare cases where tlm copy of a gene remains with tJie original gene 
assembly instead of becoming part of the general duplicate; or rare 
cases where genic material gets lost from the genic assembly. Other 
lapses in exact copying may consist in a permanent change within 
the molecular makeup of a gene itself, a change which may have 
occurred before the gene began its reproduction, or may have been 
an error in copying itself. 

Tlie occurrence of such changes has been known for some time. 
They initiate ftnnanent newness, and their discovery is possible 
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primarily on occourit of tho remarkablo property once changed; 
hirtlier copies arc reproductions of the new kind of gene, and do not 
retnrti to the old ptittern. W^e now do not need to wait for these inuta* 
tions to occur spontsiiieously; wc have teamed to produce tliem arti¬ 
ficially. The gflmit century which brought us tJ»e artificial transmuta¬ 
tion of the chemical elements has given us the artificial transmutation 
of the hereditary elements. X-rays and gamma rays from radium 
were the pioneer tools, and still are indispensable. Afost recently, 
chemical agents such as mi^tard gas, formaldehyde, and urathcnc 
have been found which accomplish permanent gcnic alterations. The 
mechanism of induction of mutations is on the way to being clarified. 
Undoubtedly tlie solution of tliese problems will bring w'itJi it insight 
into the origin of the natural mutations whicli, uncontrollable at pres^ 
enr, occur all the time in all organisms. It is dear already that these 
spontaneous mutations are elementary events dependent on accidental 
phenomena of nature: intrinsic instability of gcnic molecular com¬ 
pounds { unusual eiiposure of genes to reactive chemicals fonned in 
the cell; and unavoidable events like natural radioactivity or cosmic 
irradiation. 

These sonrccs of mutagenic action are part of tiie forces of the 
universe. L-ife pays tribute to them, and harnesses them. The tribute 
consists in the sacrifice of many changed genes. Since the change is 
accidental in origin, much more often than not its result is detrimental. 
The mutated gene iivill not be suitable to take part in the established 
paths of gene action, and early death or weakness of the organism 
will result. Tins tribute is a tragic reality. While any one gene will 
mutate only in one out of many tliousands of cells, the fact that each 
cell embodies many tliousaiids of genes means that in each generation 
Tcry many germ cells have acquired at least one mutated gene not 
present in tlieir ancefetry. In each generation millions of mutations 
arc dumped into a species. Wliy then its apparent stability? The 
answer to Uvis question has already been given. The early deatli or 
weakness of the individuals who carry the mutations removes the 
unstabiliscrs at the same rate as they are produced. 

But not quite at the same rate- A few are harnessed to the yoke 
of survival. Are those a few good genes in contrast to the great bulk 
of bad genes ? Slolecules and gc ncs are not good or l>ad by themselves. 
However, a few changes in the living assemblage of cellular mole¬ 
cule will happen to be compatible with continued good function, 
although the majority will not. The mtemslly compatible new 
assemblages then w'ill htive a chance to be perpetuated. Wliether they 
will coexist with the original ones, or whether tJ»ey will replace them, 
will vary from case to case. Sometimes the new assemblage may 
thrive in a niche of the environment which had not been occupied 
before. Hie existence of thousands of different species in the same 
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ciiTiron merit of a forest or a meadow ts ewidence of the eiistencc of 
thousands of occupied ecological niches, and surely of many more yet 
unexplored. Sometimes the new assemblage will hapi>eu to survive 
in a cliangiMg environtnent where the originiil assembluge was doomed 
to extinction, TJie “dcteriointion of the environment,'' so-called by 
uiiadjustable men, is a continuous process; for the flexible, environ¬ 
mental chonge is a challenge to inventiveness. 

Let us, however, not be deceived by this anthrojioinorphic phrase¬ 
ology, It fits our discu^oii in a ligui'ativc manner, but only in a 
most indirect way does the genetic model of evolution provide an 
organism with attributes of unadjnstability or inventiveness. 
Changes at the molecular level all too often happen not to bo adjusted 
to tho demands of a highEr level. Occiisionally they do. The wonder 
is that for two billion yejirs the genes have succeeded in escaping 
extinction. They survived, that is, left duplicates when they hup- 
liened to clothe themselves in lambs and lions, aiuebae and bacteria, 
algae and oak trees, tapeworms and men. They jierished when they 
ware trap^ied within trilobites and dinosaurs, or wjtlijn the tree ferns 
and giant horsetails of the carbon ages. The genetic view cf evolu¬ 
tion may be expressed in a variation of a well-known sentence: jUI 
living forms ore only the genes’ ways of making other genes, 

Xot that ihe genes could escape the process of evolution themselves. 
In order to create the superstructui>es of animals and plants within 
which to survive, the genes had to change themselves. Single, sepa¬ 
rately existing genes at the dawn of life had to become associated into 
harniouionsly fitting groups ; uuitaiions of the genes had to make pos¬ 
sible the development of the maiiifoldness of organisms. The one 
prerequisite invariant in the evolution of tlie gene hud to be. its prop- 
ertv of reprwhicibility. W’iiat else reiniiined constant we can only 
guess—^perhaps protein or nucleic acid structure, taken in n genenil 
sense; perhaps enzymatic property. The evolution of the gene, as 
gene, is fl field of inquiry barely touched. 

This then is genetics as a way of interpreting living nature, Tliis is 
Mendel ism—TVciamaiinisni—Morganism—Mullcrism—Cxold^-hmidt- 
ism—Beadleism—Huldaueism—Fisherism—Wright ism. Tlds is t he 
framework which our times have built. It has been called “idealistic 
bv those to w'hom this term is one of condemnation, and with equal 
reproach has been termed “materialistic’* by their ojiponeiits, 

Tlie new view of biology which genetics has provided may seem 
to many a denaturation of nature. Instead of birds with beautiful 
feathers and sweet songs, with artful nests and loving care of the 
young, wo speak of the gene molecules which control pigmentation 
reactions and the deposition of cartilages in the singing box, deter¬ 
mine the architecture and physiology of the brain, and the hormonal 
secretion of the pituitary gland. But the molecular interpretation 
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of the individual development ond functioning of an organism und 
of its hi-sEorical evolution docs not negate the existence of all the 
marvels of wliat we culled the suiierstructure- The emergcnec of 
the latter is a 1011*0016 itself, and the exploration of life os it exists 
truly only alxu'e the molecular level remains as valid and tempting 11 
task as ever before. 

Our discussion of genetics up to this point has been subsumed under 
tile heading ‘'The adventures and delights of the spirit.” The pur¬ 
suit of such adventures and the tasting of their delights has had a 
respected place in civilization, not the least in our own Western tradi¬ 
tion. “TJie world,” wrote Sir Thomas Browne in the seventeenth 
century, “was made to be inhabited by beasts, but studied and con- 
teniptatcd by man: 'tis tlie debt of our reason we owe unto God, and 
the Jiomage we pay for not being beasts. Without this, the world 
is still as lliough it had not been, or as it was before the sixth day, 
wlien as yet there was not a creature that could conceive or say tlierc 
was a world. Tlie wisdom of God receives small honour from those 
vulgar heads tiiat rudely stare about and with a gross rusticity admire 
His works. Tiiose truly magnify Him whose judicious enquiry into 
His acts and deliberate research into His creatures return tiic duty 
of a devout and learned admiration.” Had genetics accoiiiplislied 
nothing else but its studies and contemplations, its position in the 
world today would be assured as oiib worthy of a mankind which not 
only wages wur, invents nuclear explosives, and cannot learn fast 
enough to use its powers for good, but also creates and supports seats 
of Iciii'ning and thought, preserves and defends some of the beauties 
of the world, and, in spite of all, succeeds with innumerable unselfish 
acts of duty and love. 

Yet man Uveth not of adventures and delights alone. Genetics has 
hud the good fortune to fulfill not only the social function of exploring 
its realm of die universe, but to contribute to our muterial well-being 
and provide foundations for social measures. Let us now consider 
some of these material products which we may call “tlie produce of 
the mind.” 

The most famous of the applicatious of genetics to die practical 
world of today is the technique of raising hybrid corn. It Jiad always 
been the goal of plant and animal breeders to produce strains whidi 
hui’o Iw’o properties: one, to give high yields; and two, to be pure, 
Tliis latter trait, purity, ivould assure the homogeneity of the strain, 
that is, the likeness of all individuals grown at the same time, and the 
constancy of tlie strain, that is, the likeness of parents and offspring. 
Tlie likeness of the individuals of the same generation would assure 
equal potential performance or yield from all of tliem, the likeness of 
successiTe generations would enable the farmer to continue his stock 
through the years. The radical innovation of hybrid corn retaiiied 
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thfi goal of homogeneity of one ineneration end increased imjncQBely 
ite yield. For this increase it had to pay a price, tiie renunciation rf 
likeness of successive generations. The teclmique of raising hybrid 
corn arose from a theoretically and experunentally inspired contem¬ 
plation of the con»position of a field of com as it used to be grown all 
over the world. It became apptinMnt that the varieties of com then on 
the market were far from being hoinogeneoiis, "When genetic proce¬ 
dures were used to obtain pure lines they were successful. Many 
different pure lines were produced, each one homogeneous within and 
between generations—but none was of practical value. Always 
growth was stunted, and fertility low*. This appeared strange enough, 
but stranger still, and happier, was the outcome of crosses between 
tlie poor, pure lines. The hybrids not only showed better vigor than 
their parents, but they surpassed the desirable qualities of the indi¬ 
vidual members of the old field of corn. 

That the desirable crossbred plants were undesirable as producers 
of seed for future generations lay in the nature of the genetic makeup 
of the hybrids. The shuffling in reproduction of the parental genes 
would result in renewed heterogeneity of the nest generation, and in 
toes of tlio specific hybrid vigor. Thus the discoveiy which had 
yielded such desirable produce requires each year anew the effort of 
hybridisation of the, by themselves, undesirable pure strains. 

The theoretical problems of hybrid vigor are not yet solveiL On 
the contrary, the cause of this phenomenon is a matter of extensive 
research at present. The practical fact is that after a slow start with 
die first commercial seed field of hybrid corn grown in 1921, and a 
gradual rise to 80,000 acres in 1932, now the greater part of tlie nearly 
00,000,000 acres of field corn and sweet corn in the IJnitcd Stat^ are 
planted with hybrid com. It has been estimated that perhaps a billion 
bushels a year are now harvested in excess of the best notinnal yields 
we enjoyed before we had hybrid com. 

Genetics is credited for this practical result because of the hi^orical 
fact that a pure geneticist, G. H. Shull, working at the Station for 
IHxpeTimental Evolution on Long Island-—-not at an agricultural ex¬ 
periment station—was the father of hybrid com. Admittedly it was 
uo absolute internal necessity tliat the introiluction of hybrid corn 
into practice hud to wait for tlie concepts of genetics. Indeed, the use 
of crossbred field corn had been proposed many years earlier, while 
mules, tlie vigorous but sterile hybrids of the horse and a®, bed long 
had a recognized place in animal production. Ttet it seems that the 
modern intellectual penetration into the phenomena of heredily was 
required to rediscover, refine, and assure the acceptance of the uncon¬ 
ventional procedure. 

The success of applied genetics willi hybrid com is followed closely 
by the success of the breeder of disease-resistant wheat plants. Each 
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year the loss of yield due to wideapreRti infection of whe^it by parasitic 
fungi used to be n drain on the national economy and; even worse, on 
the source of liTelihood of many farmers. Then genetically trained 
plant palliologists discovered that susceptibility to infection was not 
a ubiquitous fate. Specific genetic constitutions wet© present in many 
plants which endowed them with resistance to the invaders. Varieties^ 
were bred which not only possessed those desirable properties for 
which they had been selected by plant breeders^ but which combine 
these properties with resistance to infection. In tliis way for many 
years whole regions suffered little loss in the yield of this important 
crop. Genetics, furthermore, served to explain and to prepare th© 
farmer for the breakdown in protection which again and again brought 
catastrophe to the w heat grower. A geue that protects a wheat variety 
is not alhpowerfuh Tlie fungus itself is heterogeneous, and different 
genetic types of the parpsit© are repulsed by different genetic types of 
the potential host. InTasion by a new strain of the fungus into a 
territory where no resistauce against this specific strain existed, seems 
to undo past successful efforts. Even worse, mutations in some of the 
uiyriRds of spores produced by even a few fungi may kad to the origin 
of new Vindent vitrieties. Thus the plant pathologist, and geneticist 
has a never-ending t4isk5 but li© can itnticipate a future unavoidable 
genetic bi”eakdown of any specific resistance mechanism by preparing 
new varieties of wheatj renSistant to new laboratory-cultivated varieties 
of tiie fungus. 

This recognition of parn^ite mutability strikes still nearer home. 
Bacteria have been found which arc resistant to sulfa drugs or strep¬ 
tomycin, though their ancestors could have been combated successfully 
w itli these drugs. Even streptomycin-dependent b[icteria occu r which 
thrive only on what means death to their brethren. The origin of 
these new types is due to mutations in the genetic composition of the 
bacteria. One of the newest branches of genetics, microbial genetics, 
is now" elucidating tliese phenomena and contributes toovoiicoming the 
impediments to drug therapy. 

It hap|>ened that at about the time when the artificial production of 
mutations ivas first accomplished by moaisa of radiations^ the action 
<if the [>enicillium luokl in inhibiting bacterinl growth w'as discovered. 
Years later, during the last war, w'hen tlie large-scale production of 
penicillin became an urgent task, the geneticist^s metlmd was applied 
to the production of strains of the mold willi greatly increased output. 
The strain now used most widely bj'commercial firms originated from 
irradiating spores from relatively low'-yielding strains and selection 
of a spore in which a mutation to high yield had been induced^ Sim¬ 
ilar methods of causing mutations resiponsibk for desirable new qual¬ 
ities in agricultural plants have twn employed, particularly in 
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Sweden- Success ha^ been slow in comiugf for reasous ivlncb might 
liEivo been foreseen* In evolution | establi^linaent of new" genetic types 
results not directly from tlie occurrence of n new, mutated gene variety 
wjtlun tlie genic assemblage of an individual. Rather^ it requires m 
process of selecting some of tlie varied genic uasembliiges of the species, 
namely, those which iiappen to complement in a harmonious way the 
newness of the mututioii* Similar!}", in artificial breeding Uie produc- 
tioti of a useful mutant requires a solectioii of suitable genetic back¬ 
ground. This adjustni.ent between the new" and the suitable elements 
uf die old takes time. By now, improved strains with su]3erior stiff¬ 
ness of the straw' in barley, and an improved straiu with siq>erior seed 
ajid oil yield in white mustard, have been created on the basis of 
X-ray-induced mutations. 

They weiia pure geneticists who discovered tlie peculiar mode of 
mheritance of some s^jecial traits which arc called “sexdinked*'^ In 
suitable crosses with sudi traits all daughters resemble their fjithers 
and all sons their motliers. It was another pure geneticist who pro¬ 
posed to use tliia criss-cross inheritance for tlie seiing of chicks. Male 
and female chicks are hard to distinguish until tlicy are several weeks 
old* But wdien you cross Imrred riy nioutli Rock hens and not-barred 
Rhode Island Red roosters, the female chicks are not barred and tlie 
nmle chicks are barred* This trick is iiowr being used each year for 
the commercial prialuction of several million, chicks in the United 
States alone. Obviously, only females can be used for the all-im|ior- 
tant egg production, and it is more economical to destroy moat of the 
newdy hatched now easily recognized males than to feed them until 
tlicir normal development betrays their relative uselessness. 

One morei example fi'Oni agriculture. Cattle and horse breedera 
as well us breeders of other animals have always been troubled by die 
birth of abnormal types of young, often doomed to early death. 
’\\Tien genetics aros;e it showed the frequent occurrence of lethal genes 
in mice and in fruit Hies, genes tliat lead to abuonnal, destructive 
development of their bearers. Soon it was recoguized that inany 
of the stillbirtlis w'liich had troubled the animal breeder were due to 
specific lethal genes, often brought into a herd by some famott^ sirs 
who curried tlie lethal gene in a harmless combination with a normal 
one. Among his numerous descendants many would be carriers again, 
and brectling the earners with one another would rosult hi 25 percent 
of the pregnancies ending in disaster* Tills insight into the stock 
bi'ecders^ troubles can'ietl with it means of avoiding tlieni- It was 
easy, on the basis of ilenders first law, to devise trial matings through 
which bulls or stallions could bo recognized as carriei's of dangerous 
lethal genes and, if found genetically unsound, be excluded as sire^ 
of large numbers of ofFsprlng. The savings accomplished in this 
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Wfly nre very considerable. Even in so inej^pensive an animal as the 
chicken the recsnit discoTety of a particular lethal gene has baied 
losses, now avoidable, which in. a single lutteheiy amounted to more 
than $180^000 over the last 10 years. 

The most significant applications of genetics concern ourselves. 
Men are born genetically unequal Tliis is a fact of nature^, and quite 
independent of the concltisiona which may result from its political 
and sociological interpretations. Man is therefore a subject of genetic 
mvestigation, and much has been learned about him in oiir time. The 
produce of tlik knowledge estends both to tlie individual and to the 
community. How much iiecsonal worry b i^eUeved when the human 
geneticist can advise a healthy questioner that his or her chances of 
having normal children are as good as anyone eke^s in spite of the 
fact that perhaps the father, his mother, and several brothers and 
sisters have been aillicteil with some serious abuormatity. How mudi 
further suffering has been avoided when the genetic counselor had to 
predict the High probabiUty of a sad ofUiction reappearing in a 
family, should a new pregnancy be attemptc<l -Human hered.itj 
clinics fulfill a great need, and are still all too few. 

Yet more important than such advice from case to cose are the 
applications to policy. The urgent warnings of geneticists against 
careless use of X-rays and other ionizing radiatiDns may well have 
prevented the production of thousands of human mutations bad in 
effect, as most of them ate. In today’s world of atomic-energy use, 
the need of shielding workers from radiation has taken on greater 
significance than ever* 

The case agamst careless irradiation transcends tlie interest in 
the immediate offspring of exposed persons. Many induced mutant 
genes will not show dieir effect in the first generation but at niiy 
far into the future. This aspect widens the responsibility of a 
world today beyond its usual care. The well- or ill-being of our 
distant descendants is, to some extent, in our power. This power 
is not restricted to tlie yet minor aspect of radiation genetics. If 
men arc miequal genetically, then our actions and inactions are 
bound to influence the genetic composition of the future human 
populations. 

The applications of genetic knowledge to this great problem are 
larply negative at present in that they serve to expose misconceptions. 
It is important, for instance, to debunk authoritatively distributed 
pamphlets wliich endeavor to encourage large families by the mis¬ 
statement : “Heredity favots the tliird, fourth, fifth and subsequent 
children rather than the first two, who are apt to inherit some of 
the commonest physical and mental defects 1” It is in^portant to 
rectify the opinion that political and moral squall tar ianism has any 
bearing cm the biological facts of man’s genetic diversity. It is 
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equally importnnt to stress ttic great adaptability and plasticity of 
man particularly in mental attributes, ^fucb of the genetic diversity 
may play an insipfniScant role in the actually ohscn wl range of nor¬ 
mal and even abnormal human behavior and accompHsliments. The 
results of genetics are fully compatible with the recognition that 
nuiny men with equal aocomplishincnts may greatly differ genetically, 
and many other men with different accompUshments be much alike. 
Genetics gives little basis for belief in basic distinctions among 
classes and races. 

Those who in their hearts applaud the last statement In general 
often are loath to accept the T^ativo term “little” which was used, 
“Ko basis,” they feel, would be a more fortunate expression. The 
observing scientist^ however, has no power over what is fortunate or 
unfortunate. If he comes to the conclusion that there is no dif¬ 
ference liB will say so, but if his finding is “some difference, even if 
slight” he cannot falsify’ the record as he reads it. 

One of the most comforting results of the geneticist’s thoughts has 
been the recognition that the problems of the genetic future of mau- 
tind are not as urgent as they seemed a generation ago. hfankind 
will not degenerate ovemiglit if nothing is done to change its re¬ 
productive patterns, nor would it have blossomed out suddenly if the 
old-time eugenicists had lind their will. We now know that the 
immen^ genetic pool of mankind c.an be changed only very slowly, 
for bettor or worse. Hero then is one problem at least about which 
mankind can take its time. 

A problem it is, nevertheloss, and eugenics, in a sobered mood, 
is still a demanding goal. Wiiilo it is true that tho methods of tlio 
animal husbandman should not be applied to human beings, tlie dis¬ 
covery of man’s genetic diversity cannot escape the treatment whicli 
men have successfully applied to so many other facts, namely, use in 
intelligent planning. It is strange that resistance to this proposition 
seems strongest among some of the most audacious social designers. 

Genetics in the world today can point to spiritual flowers as well 
as to material fruits. It can justify its existence on either ground, 
Xor does it need to be ashamed of either. The student of universal 
phenomena may well rejoice when hjs search leads to practical 
benefits, and the biological engineer may well appreciate tlie more 
detuclied task of Ids theoretical colleague. We cannot afford to 
measure all human endeavor by its practical benefits. Wliere would 
painting and poetry be, where astronomy and archeology, where games 
and biking and sports? If we do not permit these activities for 
pure joy’s sake alone, we shall end up witJi the slogan Emft duroK 
Freude (strerigth through joy) which historically turned strength 
into dk’ister. If you might call my point of view “romanticism” then 
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I would reply that it is one aspect of reality, and would parapTirase 
a poet's lines regarding a too narrow view of reality; 

Nc-ver mind reality p p ^ 

Holy bold llfe'fl ecstasy„ 

Th« enjoyment of tlie Eirts and tlia sciences, of itatnce and life, is 
the individual's privilege, but it can be thwarted or encouraged hy 
a social control. The mtiniJicenee of princes made possible the paint¬ 
ing and Bculptui^ of the iienaissancc, tlmt of the wealthy men in 
our coujitr}' the foundation of researcli institutes and of wclhendowed 
centers of learning. Now that learned activities depend more and 
more on society at large, on its delegates to the Congress and the 
State legislatui'es, an enlightened, understanding of the spiritual 
significance of tliought and search must be kept awake and strength¬ 
ened over the widest pcKssible ranges of our citis:enship. Should 
that not be possible in a country in wdiiuli almost one-fifth of flie young 
l>cople between 18 and 34 years of age are eni^Ued in school or college ? 

Genetics lias a particular reason to sound a warning. Its recent 
fate in Russia was intimately bound up with a disdain for the 
humanistic aspects of science. It h unavoidable, in any society, 
tliat the support of humanistic activities is subject to general con¬ 
ditions. The demands of economics^ of a moblH^atioii, of changing 
social needs, wull ci^ate forces wlvich divert at one time more, at 
anotlier time less manpower and funds to a given function. There 
would not have been ncce^rily dangerous implications had the 
Soviet Government decided to curtail to some extent the expend! tm*e 
of its intellectual and financial resources which had Wn devoted 
to genetics. It would probably have meant bad judgment about the 
long-term advantages to be gained from asking e.tperts in basic 
research to turn to more immediate taslss. What is so distressing 
was the contempt for scholarship and abstract—yet real—thought 
which motivated, not the curtailment, but the suppression of 
genetics. In his 'Victory” address of 194S, Lysenko made this clear 
once naorc when he emphasised . wliat led me to study pro¬ 
foundly theoretical problems . . , was never mere curiosity and a 
fondness for abstract theorizing,” and w hen he held up to the ridicule 
of his audience a basic work of one of the most brilliant of his 
oountiymen. 

We ourselves are by no means immune to influences which regard 
the activities of the spirit as dispensable InxuriesK Let us remember 
tlio sober words which Washington wrote in the w ar-tom America 
of 1780: “The Arts and Sciences essential to the prosperity of the 
State, and to the ornament and happiness of human life, have a pri- 
maiy claim to the encouragemetsit of every lover of his country and 
of mankind.” 


Climate and Race^ 


By CARLETOji Coon 
Umvenily a/ F&tnsyivmiia MuKum 


TiiBsai-QrAfrmi^ of a century ago, in ISTT, J. A. Allen, a Koologiat at 
the American Museum of Natural History, wrote, in an article re¬ 
printed, like this one, in a Smithsonian Annual Eeport-: *^lm study 
of man from a geogi^aphicai standpoint, or witli special reference to 
conditions of environment, offers a most important and fruitful field 
of research, which, it is to be hoped, will soon receive a more cai^ful 
attention tlian has as yet been given H” (Allen, 1ST7, p. 309), Alienee 
paper dealt with geographically correlated variations in North Amer* 
lean animalB and birds, on three axes: color, general size, and the 
relative size of the peripheral parts; or more simply, color, size, and 
form. Tlus first of these had already been studied in 1833 by Gloger, 
the second by Bergmann su 1S47. Only the third wtis new with Allen. 
’Wholly apart from the study of man, few scientists in the zoological 
field liave concerned themselves, since Allcu^s day, whh the subject of 
geographical variations within species. An outstanding exception is 
Eensch (1936-37) wlio, during the late twenties and thirties tested 
these rules and added several observations of his own; but even with 
this work available, Ernst Mayr (1943, p. 93) was moved to state: 
‘"The study of these ecological correlations and the establishtuent of 
definite rules is such a new field that we may consider ourselves at the 
beginning of tlie work.” 

If, &4 years after Alltn-s statement, an authority of Mayr^a stature 
could say that we were at tlie beginning of the work, it is clear that 
up to 11 years ago this aspect of biology had been greatly neglected, 
and such ia atill the case. During those 64 years the study of biology 
passed through several phases of emphasis* First was the Darwinian 
epoch, in which Allen’s work could clearly lie rejected as Lamarckian- 
ism, Olid then came tlie era of genetic orthodoxy, during wdiicJi it 
could be tossed into the bin of discredited interestap for at this time it 
was fashionable to call people interested in taiononiy, naturalists. 
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Slayr hiuisell, piobably more than any other man, has brought 
tasconoiny back iuto the biological social register. He has shown how 
essential the study of ^'stematics is to a comprehension of the total 
life process. Although his interest in ecological rules docs not repre¬ 
sent a complete rediscovery, as Morgan rediscovere<l Mendel ian 
genetics, yet his emphasis on this aspect of biology may turn out to 
be an etjually important landmark in biological history. 

If the study of ecological rules has been neglected by biologists, 
physical atithroiwlogists have slighted it even more. The study of 
race in man lias been inllucnced not only by biological fashion but 
also by current political Ideologies. In each country of Europe, as 
in America, and in some African and Asiatic nations, a small but 
pctsistent group of men has continued to pile up objective data on 
the metrical and morphological characters of human beings. In some 
European anri Asiatic countries, before World War D, politicians 
and propagandists concocted tlieories of racial superiority and in¬ 
feriority with which to bolster their political schemes. In otiier 
European countries corresponding politicians and propagandists in¬ 
terested in liituniationalism brewed up opposite theories: first, to the 
effect that all races are equal in every respect, nud second, to deny 
the existence of races at all. In America we have followed both of 
these fashions in turm Each has served the political motives of its 
period. The second movenicnt, unfortunately for the progress of 
science, is still witli us. So strong Is the feeling against dunking or 
talking about race tlmt the study of the facts of race itself is neiirly 
at a standstill. But fashions come and go. Wliat is laughed at in 
one decade becomes the rage in another. Perhaps our turn will come. 

Just 03 Reusch was tlie only voice crying in the zoological wilder¬ 
ness, tlie combined plea of three men. Gam, Birdsell, and myself, 
raised, in 1949, a feeble noise in the desert of physical anthropology. 
In our small and conceptually indiscreet hook “Races” (Coon, Gam, 
and Birdsell, 1950), we suggested that some of the raria) variations 
in man may be due to adaptations, by mechanism or mechanisms 
unknown, to extremes of environment. At the time wa wrote it 1, 
at least, had never heard of Allen, Gloger, Bergmann, or Reiiscli. It 
was only in a review of our book by I>r. M. T. Kewman (1961) that 
I teamed of their work. Since tlien I have found a little time to read 
what these zoologists have written, and to think about how their find¬ 
ings may possibly apply to man. Just this small amount of contempla¬ 
tion has made it abundantly clear that if a person is to study tlie racial 
variations in man in terms of ecology, ho must be a auperacientist, 
thoroughly con versa nt not only with his own subject, including 
anatomy,but also with physiology, particularly hent-aud-sweafc physi- 
ology,nutrition and growth, radiation physics, optics,body mechanics, 
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genetics, and culturnl anthropology in time and space. With all due 
respect to mj' colleagues I know of no one individual who ctin meet 
these qualifications. Hence it looks as though Allen’s prediction would 
have to be still further delayed. 

Still the problcni can be stated. According to the motlern concept 
of species formation expounded by ^layr and others, most animal 
species arc polytypic—that is;, they cstend over a varied geographical 
range, and in a number of observable characteristics the local popula¬ 
tions vai-y gradually from one end of the spatial range to another. A 
minority of species is monotypic—that is, lacking in geographical 
variatioii in any known character. Monotypic species are tisually 
confined to small and isolated arcus. Man is u polytypic species. 
Cases of genuine isolation, like that of the Polar Uskiino, are rare and 
probably of short duratiou. Like other polytypic species man varies 
from place to place, and the different forms w'hich his variations take 
seem, in some, but not all, instances, to follow the same ecological 
rules as do those of other warm-blooded animnls. Three of these 
rules, the longest known, concern us here. 

1. Gloger'a rw?e.—*In mammals and birds, races which inhabit 
w'ann and humid regions have more melanin pigmentation than races 
of the same species in cooler and drier regions; arid regions are cliur- 
acterizetl bv uccliniulation of yellow and reddish-brown plmcoinchiiiin 
pigmentation.” (Dobzlmnsky, 1951.) ‘‘The phaeonielanins arc sub¬ 
ject to reduction in cold climate, and in extreme coses also the eumeh 
anin” (polar white), (Mayr, 194ii, p. 90.) 

2. BergmanfCs n/fe.—“The smaller-sized geographic races of a spe¬ 
cies are found in the warmer parts of the range, the larger sized 
races in the coole r districts.” (Ibid., p- 283.) 

3. AUen*9 rulet —^Protruding body parts, such as tails, ears, bills, 
extremities, and so fortli, are relatively shorter in the cooler parts of 
the range of the species than in the warmer parts.” (Idem.) 

Tlie rest of this paper will be devoted to an inquiry into the possible 
ap;i1ication of these three rules to man. Tlicy cannot be culled laws 
in tlie sense of Newton's Law or the Second Law of Tliermodynamics, 
although these two, and oUicr well-establisliod physical principles, no 
doubt contribute to whatever validity they may shown to possess. 
That no one simple law is involved in any instance is shown by Rensch a 
discovery (1929, 1936-.ST) that these Uirce rules, along with several 
others of Ids own formulation (Retisch’s clutch rule and hair rule, for 
example) are subject to 10 to 30 percent of exceptions. They cannot 
be called laws, because controls have not been sufficiently established 
to eliminate outside functions, and because not enough experiments 
have been mode. However, a hibernating animal that defies Berg- 
mann’s rule is no more a valid exception to it than a helicopter is to 
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the law of gravity j if all eNCei>tions were run to Uie ground and a1] 
leads folio wed, tlie physical basis for these observations could in each 
case be established, or the rule refuted. 

TrVitli man we have several advantages, and one disadvontage. "We 
are dealing with a single species, or rasse?*Arew, to use Rensch's temi 
1936-37), that is extremely numerous for a mammal and that 
covers a larger geograpliical area than that of almost any other 
inamniat. More human beings bave been “collected” than any other 
bind of fauna. Our measurements, while far fi'oiu adequate, are 
relatively numerous. AnotJier advantiige is that we know quite a lot 
about the history of muii. One principal disadvantage is that man 
possesses culture. In addition to his enormous capacity for pliysical 
adjustment to many climates, he lias developed artificial adaptive 
aids, such as the uise of fire, shelter, clothing, food preservation, and 
transportation, which have pemiitted him to occupy every single part 
of the land surface of the world except the Greenland and Antarctic 
icecaps, and by means of which he is already looking for further 
conquests in other planets and outer space. There neither Gloger, 
nor Berginann, nor Allen c!aii lielp him, 

For the best part of a million years, some kind of man lias exusteii, 
probably occupying not one but several environ manta, and during Jus 
evolutionary life span the climates of most, if not all, of the regions in 
which he has lived have been altered, in most cases more Uian once. 
As part of the cultural growth of man, two principal evolutionary 
shifts have been achieved. The brain has gone through two major 
changes in size, quite independently of body size,* by means of two 
consecutive doublings of the cortical area, This means tiiat two major 
steps in human evolution may have taken place since the ancestors of 
man became erect bipedal primates feeding theinselv<» with their 
hands. This further means that some, if not all, of the climatically 
adaptive dianges wliicb distinguish modem races from one another 
may have been acquired in stage 1—or stage 2 of this process, rather 
than in stage 3, the modern level of potential cerebration. The late 
Franz Wcidenreicli postulated (1943) that the Mongoloid face began 
with Sinanthrojma in stage 2. Whether or not he was correct, that 
anatomist was prepared to accept the thesis of presnpiens raciation, 
and the concomitant thesis of multiple evolution from an earlier 
evolutionary level, WlicUier or not one or several human stocks made 
this jump, we do not know, but for present purposes the latter pos¬ 
sibility must be taken into consideration. 

W^B must not, however, assume that any or all stocks which passed 
through the first two cerebral size stages to the third were any more 
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apelike in many respects than the reader* Schultz has shown (1950) 
that some of tlve features which distinguish man from hb fellow 
occupants of the great primate house are more conservotive and 
ancient in man tlian in the opes. For example, tlie heavy hair on 
the human scalp is also present in the newborn chimpanzee, which 
has hair elsewhere only on its eyelids, eyebrows, and arms. 1 ho erect 
position of the head on the top of the spine, with the position of the 
face and orbits below the brain case, is another example of what 
Schultz calls ontogenic retardation, or conservatism, rather than 
using the less palatable and perhaps less truthful, if commoner, word, 
fetalization* The human position of the groat toe falls also in this 
cliiss of phonomeDs, while the smaller size of the other toes is due to 
shortening rather than to an increase of the length of the big toe itself* 
Furtliermore, wo cannot assume that all earlier human types Imd big 
teeth and prognathous jaws. The gibbtin’s face is no larger in pro* 
portion to its brain and body than that of man. Ihe siatuaug, 
in a few examples, has a chin* 

In the basic evolutionary characters all men are equally human as 
far ns we enn tell; if some races resemble one or another of the an¬ 
thropoids ill some particular feature, that may mean only that that 
particular race is more specialized, more difiPerentiated from the 
common stock, than the others. No earlier evolutionary st.'itns is 
nccossarilv implied, at least until wo know all the pertinent facta. 

Schultz has shown that among the njics just as much variation 
is seen as among men, if not more. He says (1950, p, 49) that tha 
*'skin color of the chimpanzee varies from black to white . . * the 
writer has the bwly of a young chimpanzee, Vmrn of black haired 
parents, which had straw*colored hair at birth, and later this color 
chonged to a reddish tint, . . . Giants and pygmies have developed 
among chimpanzees and orang-utans, and long-armed and short-armed 
varieties among gorillas. . . . Of the great apes . , * each has a 
very limited distribution, in contrast to man, yet each has produced 
several species or subspecies which are morpUolo^cally but not (^o- 
graphically os different from each other as the main races of man. 

Schultz^s statement shows that many of tlie differences between 
TiiPTi which we consider racial also occur individually and racially 
among the apes. This means that the early human forms mi^t have 
possessed the capacities for these same valuations, some of whi^ can, 
therefore, be very ancient and can go buck to the earlier evolutionary 
Stages. In other words, a Negro may have become black before he 
became a man, a Nordic’s ancestor blond and blue-eyed while his 
brain was still half its present cortical surface size.^ Tlie evidence 
used in this pajKr does not favor any such interpretation, but neit er 
does it render it impossible. 
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Taking up Glogcr’e rule, first, we find that it was urigmallj- form¬ 
ulated te account for the color of feathers and fur, rather than skin. 
Birds and boosts of humid forested re^ons, in the cooler latitudes 
as well as in the Tropica, tend to adopt sombre colors; the assodation 
is with humidity and shade, rather than with temperature. Since 
individual birds and animals have been seen to grow darker or 
lighter when carried from one environment to another, it ia cleat 
tliat whatever influence produces this effect reflects a genetic capacity 
of oonsiderable latitude. At any rate, it does not apply to man. 
His color variation is primarily conccraed with the skin, which hi 
a proculturnl elate must have been wholly, esccpt for tiie scalp, 
exposed to the elements, os in some racial and cultural situations 
it still is. 

Speaking very broadly, Imnian beings have three kinds of skin. 
One is tlie pinkish-white variety that bums badly on. exposure to 
t!i 0 sun and fails to tan. Such skin is found in a minority of indi¬ 
viduals in the cloudy region of northwest Europe, among dcscendiints 
of the inhabitnnts of this area who have migrated elsewhere, and 
among albinos anywhere. It is quite clearly defective skin, and 
causes its owners trouble anywhere anytime they step out of tlie 
shade. Clothing, lotions, wide-brimmed hats, and sun glasses help 
to mitigate Sts deficiency. Luckily for the rest, relutivcly few of 
mankind possess it. 

At the opposite extreme is black or chocolate-brown skin, familiar 
as the intcgunicntal garb of the full-blooded ffcgi'o. Persons who 
wear skin of this type are the same color all over, except for tlicir 
palms and soles. .\s I discovered in Ethiopia, the uncxposcd skin is 
sometimes even darker than the portions exposed to the sun such as 
the hands and face, perhaps owing to an increased thickening of the 
homy layer in contact with solar radiations. Once this layer has 
thickened, man with this kind of skin can travel anywhere without fear 
of the sun; he can roll up his sleeves, toss off his shirt, or nm naked in 
any climate where he or any other human would not be hindered by 
the cold. Negroes have gone to Alaska and to the North Pole. 

In between is the range of integumental color posses»d by the ma¬ 
jority of mankind, belonging to skins which, although appearing as 
white, olive, yellowish, reddish, or brown, have one feature in com- 
men. The skin that is covered by clothing, if any, is relatively light. 
Exposed areas, if the light is strong enough, tan. In some populations 
this tanning can approach the darkness of the hlack-skinncd peoples. 
However, skin that can tan can also bleach. Peoples who live in mid- 
latitude regions where the air is dry and the sky cloudless in summer, 
while in winter dampness and clouds are the rule, can shift their skin 
color with the seasons, Hits capacity for developing pigment in re- 
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aytozm to light and losing it when the light is gone is probably the 
original genetic situation with man. 

I’ho i>liy 5 io!ogical advantages of tho second and tliird types of pig' 
ment are ^sy enough to see. They concern entirely, as far as we know, 
ultraviolet radiation. The UV scale runs from about 2,400 Ui 3,000 
An^trom units, where it joins tlie lower end of the range of visible 
light. Aciuallv, although shorter waves are produced artificially by 
lamp inakore, all solar radiation under about 2,900 units is filtered out 
by the earth’s atmosphere and ijas nothing to do with tlie adaptive 
charsicter of the human skin (Luckeish, 1046, pp. 59"(2). Through 
the reiuainlng thousand-unit range, UV^ mdiation pcjiet rates exfioscd 
skin to irradiate some of the subcutaneous fats, thus producing 
vitaini n D, which is of bei lefit to I he system. 

However, those rays which are concentrated in aneitrcmely narrow 
peak near the short end of the range, and centered at 2,99 1 units, can 
damage the unpigmented skin if the sky is clear, tlie sun overhead, 
and if the espoaure is prolonged past a critical time limit. Sunburn, 
erythema, prickly hent, and sunstroke can follow. However, tho 
Iiazurd carries its’own cure, for if the skin is exposed for short iieriods 
it will tun. Tlie pigioent so acqiiiml absorbs tlie UV radiation con¬ 
centrated at this criticnl peak and converts it into rudiaiit heat, which 
the skin then loses through Ihe normal iirocesses of radiation, convec¬ 
tion, and sweating, along with other heat [irnduced by the metalioli^n 
of food within the Wy. The pigment grunulcs do not interfere with 
UV penetration along the rest of the scale, and thus vitamin D pro¬ 
duction call continue. Taniieil skin is thus useful in regions where tlie 
peak of UV radiation is seasonal, since in tlie season of reduced light 
the skin bleaches and permits the inasimitin of irradiation. 

In contrast to the gonctic capacity for change inherent in skin tliat 
tans, black skin is constnnt. In tJie distant and naked past, it must 
have had a clear advantage in the Tropics over tannable skin. That 
advantage remains to be discovered experimentally. GeogrnphienUy 
speaking, peoples with black skin who ore known to have livi^ in their 
present habitats since tlie rather mobile dawn of history live in regions 
close to the Equator where UV is strongest. They inhabit the forests 
and adjacent grasslands of central Africa. Tiie second great center 
is Melnncsia, including Papua and northern Australia. They also in¬ 
clude the extinct (in the full-blooded state) Tasmanians. In between 
Africa and Melanesia fringes of land and islands hold connecting 
links; southern India, Ceylon, the Andamans, the hlalay Peninsula, 
end the Lcsffier Sutidas contain black-skinned peoples, as do some of 

the islands of the Philippines. . , . * j 

Except for Tasmania, whoso inhabitants had obviously migrated 
there from a region of lower latitude, these ureas are all within 20 
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of Uie Equator, and most of tliem ate witinrt 10*^. In at) of them tlierc 
is little seasonal change. Aside from these uniformities, they repre¬ 
sent a variety of environments, including shady forests, grasslands, 
deserts, and coast lines. Since we have a good i^a what black skin is 
good for, we can discover no particular reason for it in the foreshi. 
Bright equatorial sun is, however, a problem in grasslands, deserts, 
and on the water. 

Returning to tlie rest of the animal kingdom, we find tliat giiiss- 
laiid and desert mnniniQls arc generally light or tawny colored (Bux¬ 
ton, . This is true of animals whose skins are protected by hair. 
x\. few animals, however, are naked like man, and these are black or 
dark gray. Tliey include the elephant, rhinoceros, hippopotamus, 
buffalo, and certain types of pig. These animals reach their peak 
of numbers and development in tlm grasslands or desert fringe; ex¬ 
cept for tlie rhino they enter the forest, wdiere they are fewer and leas 
favorcsl. Their color, carried in from the sunlight, is neither an 
advantage nor a disadvantage in the shade. 

In Africa the blackest Mogroes live in the grasslands. In the for¬ 
est we find two kinds of people: Fygmies, who are not completely 
black, and Negroes. Tlie l^’gmies hunt, the Negroes farm. The 
two exchange products. Since the Negroes make the arrowlieads 
and nets with which the Pygmies Utiiit, tlie latter would have a hard 
time living witliout either these implements or tlie plantains which 
tlie Negroes give tliam for food. Furthermore, the food plants wliich 
the Negroes cultivate are of southeast Asiatic origin, and they could 
hardly have been introduced later than the first millennium B. C. 
Since southern India got iron during this same millennium, and the 
motive which brought people across the Indian Ocean to Africa was 
a search for iron, it is unlikely that the Negroes entered tlie forest 
to live much before Hie time of Christ, If vve look at Melanesia we 
see again that the forest is poor in game, the principal animal being 
the pig, escaped from domestication, ITie pig came in with agri¬ 
culture, and neither can have been introduced much before Uie first 
millennium B. C. Therefore, the present black-skinned {lopulationa 
of tliese two tropical forest areas must be historically recent j black 
akins go with grasslands or deserts and have entered forests in num¬ 
bers only with agriculture. In the Belgian Congo the forest Negroes 
are decreasing In numbers w'hile tlie Pygmy iwpiilation remains con¬ 
stant. If we look back to tlie Pleistocene, vve see that the glacial ad¬ 
vances and retreats in tiie nortli were acconiimnied by a succession 
of pluvial and interpluvlal i>eriods in the Tropics. At least once the 
Sahara was blooming with gross and Howlers, and at other times the 
forest w'os reiliiced to a fraction of Its present area, 

Wliy, one may ask, did not black skins develop in the Americas, 
where land within 10° of the Equator runs along a course of 4,000 
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miles f The answer^ ’which is geographical^ confirms our mtcrpreto- 
tion of black gkii^ in the Old World. iTie coast of Ecuador is heavily 
forested. Open country begins at the PeraTian border^ 4® south of 
the Equator^ wheDco it continues to the forest zone of Chile^ The 
coastal desert averages only 20 miles wide- Owing to the combina¬ 
tion of the mountains behind and the cold Humboldt Current in front, 
the air is cool, the humidity high, the sky* usually overcast, and little 
Bolar radiation gets througli. Moving up into the highlands, wo 
^ould expect a double concentration of U V nt 10,000 feet, where one* 
sixth more solar radiation penetrates the atmosphere than at sea level 
However, the region of Quito, which is on tlie Equator, is frequently 
cloudy j the year has two rainy peaks^ Thunder, Brooks says (1930), 
is heard on 90 days each year* Since the air is also cold, the Indiana 
cover up as much of their skin as possible. At 17® farther south, 
on the shores of Lake Titicaca, less rain and clouds appear, but the 
humidity is moderately high* Americans with untunnablo blond 
skins sulTec intensely* The Indiana, who wear broad-brimmed hats 
as well as the usual heavy clothing, tan to a deep reddish brown on 
exposed parts* 

Moving oust wand we Hnd most of the Amazonian countryside heav¬ 
ily forested. Indiatvs, NegroKiT Winter, and all shades between get 
along witii equal easiO as far as UV is concerned* However, between 
the great river system in Brazil, the Guianas, and Venezuela ate patches 
of savannah, precisely the kind of country in wUch black^skinned ani¬ 
mals and men hunrinte in Africa. However, the.se patches nro small 
and not long ago may have been smailer* Tliey snpfiort no tempt¬ 
ing animal life as in Africa, and the few Indians who go out there are 
refugees from the forests that line the streams. There is no evidence 
of any earlier population in this region at all. Iroai all these con¬ 
siderations no rcfkson appcai'a for a blaek-skinnwl population to have 
developed in tlie Americas, The relative antiquity of man in the 
two hemifiphores is therefore beside fh e point. 

While Gloger's rule appears to cover variations in tho rcsporiE© 
of the human skin to UV, both Bergmann's and Alleys rules are cut 
to fit tho other end of the srale, radiant heaL Unlike UV, radiant 
heat both enters and leaves the body, whicli is phyaSologically well 
adapted to maintain an even temperature nuder extreme environ¬ 
mental conditions. Clothing, shelter, and fire also help, but not to 
the exclusion of physiological adaptation^ 

Bergmann^s rule, that warm-blooded animals of a given polytypic 
species will be larger in the colder and smaller in the warmer portions 
of its ecological range, is based on the physical fact that the larger 
a body, all else, including shape, being equal, the smaller the ratio 
of skin surface area to bulk^ one being a square, and the other a cube* 
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Since most of the heat loss comes through the skin, the larger the 
onimnl, all else being equal, the easier the process of keeping it warm. 
Other factors, some of which will be dealt with presently, enter into 
this picture, and if they and others still to be determined did not, it 
would be more than a rule. 

Tlie simplest test of Bergmann^s rule is to compnre mean body 
weight* of different human populations with climate as expressed 
by latitude. In Europe a regular dine is found between the peoples 
of the northwest, us the Irish with 157 pounds and the Finns with 
154, down to the Spaniards with 132 and the racially wliite Berbers 
of Algeria W'ith 124 pounds. In Asia the Mongoloid peoples show 
the same tendency, w'ith the North Chinese weighing 142 and the 
Aniiamites 112 pounds, rc5|>ectivfily. In America the ^tam Aleuts 
average 150 pounds, a level mnintnined by most of the Indians of 
the northern United States and Canada, wliile the Maya of Central 
America tip the scales at only 119 pounds. In South America weight 
rises with altitude and latitude to a peak among the bulky Indians 
of Patagonia and the grasslands of Tiorra del Fuego. Tlie equatorial 
Andamanese weighetl only 98 pounds, the Kalahari Btishmen S9. The 
Baluba, a non-Pygmy Negro tribe of tlxo Belgian Congo, avemge only 
110 pounds, which seems to bo par for tropical rain forests. In 
Polynesia, where offsliore brecse,s make heat loss no problem, weights 
are high, as they are in cool New Zealand. Polynesian figures jtmge 
from 140 pounds npwart). Indonesians, to whom Polynesians are 
Ktipposed to Iw reialod, arc 20 to 30 pounds lighter. Their islands are 
hotter. 

It can be easily demonstrated that changes in body size may take 
place in a single generation. ‘Whatever genetic mechanisms control 
weight permit a useful capacity for variation. Man’s size is as plastic 
as his tannablc skin color and as automatically regulated. Anyone 
who has visited tlxe Loxv-er Amazon country has seen that the Brazilian 
citizens in that tropical forest are of one size, whatever their hair 
form, skin color, or cast of facial features. At least three racial 
stocks arc concerned, the Mediterranean, Negro, and American Indian, 
All come out the same size. Farther south rapirsetUntives of these 
same three stocks are much larger. 

One other environmental factor afltjots bo<ly size, causing different 
populations within a given climatic zone to vary ivithin tlieir limits 
of tolerance. That is nut rit ion. In my Nortlx A1 ban i an sari cs (Coon, 
1950) I found that the tribesmen living on food raised on granitic 
soil were significantly smaller than those who walked over limestone, 
thus confirming the results of French investigators mote than half 
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a century eatlltr. Trace elemcuts are important, and so are feeding 
habits^ In a Moroccan village studied by Scborger |Ph* D, thesis) 
the boys were given almost no meat until they reached the it go of 14, 
at which time they were e3Ei>ected to work. From then on they a to 
with the men, whose diet Included animal proteins. At that point 
their growth was relatively rapidi A main diet of polished rice goch 
with small people; we do not know how big they would have been 
if they had eaten othei* foods in a hot climate* 

Most striking of all the sisse differences in tnau ai^e ^ose botwewi 
the Pygmy peoples of Africa, tl^e Iiidiati Ocean countries, Indonesia 
and Melanesia, and normal liumun beings. Hgwever, the Pygnues 
lire not much smaller than some of the people of the Aina^n Valley, 
In all these selves the leaching of the soil through excessive rain full 
is held responsible, Uirough the agency of washing out of trace ele¬ 
ments. But man is not the only pygmy in the forest- In Afnca the 
elephant, hipijopotnmus, buffalo, and chimpanisco all Imve pygmy 
couutarparts* What liiTects man there cannot be cultural; it is of 
universal manunalian application, since the animalB menlioiied eat U^e 
whole range of availablo foodstuffs and are esposed to the same range 
of temperature, humidity, and solar radiation- 

Along with size comes tlm question of basal metabolism. Although 
iiuestioiis have arisen about coordinating techniciues, still tlie geo- 
graiiidcal distribution of tlie results follows a Bergiiiuiinian pattern 
{Wibon, 1945). The norm is set for Europe and the uoi-theastern 
United States; rates moi^ than 10 percent above iioriiial are found 
tiuiong tlio E^bno, who reach 30 percent of esces, the Ojibwa Indians 
of the Great Lakes region, and the Araucanlans of Bouthevii Chile, 
Kates 10 percent and more below tlie norm are found among Australian 
aborigines and Inhabitants of the hotter parts of India, AnstrTiUa, and 
Brazil. AmericJins in New Orleans are also below par. This needs 
a lot of checking and controlling, but despite two exceptions the 
trend is clear. Furtheimore, like alterations of pigment and gross 
size, changes in basal metabolism can in some cases he acquired. 

That bnawl metabolism should change with climate niabes sense, as 
docs tlie whole mechanism of heat coiiU'ol in man. Here we enter a 
field where many physiologists have brutalized themselves and iieir 
friends for the soke of science; one Investigator writes that ha and ms 
team even took tlie rectal temperatui’es of porcupines in dia lulkeetna 
Mountains of Alaska at -22* F. (Irving, 1051, p. M3). Others thru^ 
tlierniocouples into their own flesh, piercing their pidjus and wnsts 
to the depth of the bone. Still others consented to be locked m sealed 
chambers from which heat and oxygon, alternately, were wit ruwn, 
wbilfi a few pedaled themselves Qwtrly tc death on bicyc es. s ft 
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result of this self sacriiice we are in a position to evaluate Aliena 
rale in man. 

Being a warm-blooded atiimal is a great advantage. It permits one 
to move and act at nearly all times in nearly all places, instead of 
scampering feverishly for shade or waiting for the chill to burn ofl 
before moving. However, the proces of keeping the internal organs 
at a temperature of OS.O-*' F. has its problems too. This temperature 
can fall to 77' F. or rise to 110' F. before death intervenes, but varia¬ 
tions of lialf these magnitudes ate serious, particularly oji the liigh side, 
for man can lose heat more safely that he can gain it. Even when he is 
trying to keep warm, man loses a certain amount of heat functionally 
in evaporation of moisture thraugh the palms, soles, axillae, ami pubiu 
regions, just to keep tactile and hinge ureas ready for action. 

As long as tlie temperature of the outside environment is below 
83' F., the body normally loses heat by radiation and convection. 
At 83" F, it begins to sweat, and the surface of tlie body grows increas¬ 
ingly inokt, until at 93' F., in a saturated atmosphere, the whole body 
is covered, water is dripping off the surface, and the perspiration 
fails to do its ivork, which Is to cool the surface of the skin by evapora¬ 
tion, At this |ioint, if the temperature rises without a drop in 
liunikUty, trouble ja near. However, In ilry atr only .JO iwrient of the 
Ijody surface is norinally wet at 93" K; at blood tein[)erntLire tlie ratio 
is 50 [tercelIt, and a complete coverage, in tlie American human guinea 
pig, is not attained iinti I lOG' F.* 

The ev]i[)oration of sweat is the principal means by which the body 
loses its radiant heaL Experiments have shown tliat a resting man at 
12&' F. and a humidity of 44 [jerceiit will lose 1,798 grams of siveat 
per hour; a working man, jti a humidity of 35.G percent saturation, 
will lose 3,880 grama per half hour, or half his normal blood volume, 
at a cooling [loteiitial of 25 to 30 timefi: the normal resting metfibolism. 
Xeedless to say such a liquid turnover requires him to drink gallons of 
water and also taxes his heart. It i s grea tly to the ad vant ago of h ii man 
beings living under conditions of extreme heat to avoid tliis circum- 
stanoe os much as possible. 

Such heat is found largely in the deserts of the world,* which lie 
on cither side of the Equator, on the Tropics of Cancer anti Capricorn. 
Chief among them are the Sahara, tlie Arabian, Persian, Thar, Kala¬ 
hari, Australian, Aigentine, Chilean, and Colorado Deserts, Of these 
tlie Turkestan, Gobi, Argentine, and Colorado Deserts lie farthest 
from the Equator. Cliaracteristie of deserts is a great diurnal varia¬ 
tion in temperature, and often a seasonal one as well. On a hot day 
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the mercury may fall to 71’ F. at 5 a. m*, reach the critical sweating 
point of 93“ F. nt 10: IS &. m., liit a peak of 108’ F. at 2 p. ra.. and fall to 
93® F, again at 7:45 p. m. A hunter, who has nothing to work with but 
his own body and a bow and arrows or a handful of spears, will be up 
before daylight, and lie will be on his way by the time the coolest point 
of the daily cycle will have been reached. He will be able to go out to 
his hunting ground before the heat bothers him, and if he is lucky 
he can make his kill early and take his time on the way home before 
or during tlie heat of the day. If he is on a 2- or 3-day hunting trip, 
he can nap under a bush in sicsU time, and return on another morning. 
An Arab who is herding camels or conducting a caravan will travd 
by the light of the moon and stats and sleep under a lightproof black 
tent in the middle of the afternoon. In Middle Eastern dewrt 
countries even truck drivers prefer to work at night, to save their tires 
as well as their own systems. If forced to do so, a descrt-dwclling 
human being can walk in the heat of the day, but If he confines hie 
t raveling to the nighttime he can go three times as far, without water, 
before collapsing. 

Animals that live in the desert belong to two classes, those Umt 
can do without water and those that use it to cool the body througii 
evaporation. Tlio first category includes especially a number of 
rodents, which derive water from desert vegetation and can even 
extract it metaholically from dry seeds. Such animals have no 
water to spare j they hide behind or under rocks or bushes during 
the heat of the day, or burrow far underground, in some cases pulling 
Stoppers of earth in behind them. When the surface ground temper¬ 
ature is 122’ F. it may be only 6.3’ at a depth of 1 foot 3 inches, while 
at 6 feet it may fall as low os 63’ F., with considerable humidity. 
Animals that hide during the day to save water will die when forcerl 
to siiend a few hours in the bright sun in the heat of the day. 

The other class of animals is composed of larger forms, such as 
the camel, oryx, and addax, which are able to hold up to a fifth of 
their body bulk in stored water and to utilijic it gradually. In this 
sense they are no better off than a man weighing 130 pounds carrying 
a 5-quart canteen. In cool spring weather they are at an advantaga 
over the man, liowever, for they can derive Uieir moisture from herb¬ 
age; only in the hot and barren season do they depend on their speed 
to carry them to water. In addition to tlieir water-holding capacity, 
these animals have something else in common. They all have lor^ 
legs and necks and are extremely gtacile for their weight. Their 
bones are long, fine, and liard; their musculature light. In treel^ 
country they can make high speeds. Even the cat fimily has ^ 
desert representative, tlie long-legged cheetah, which is said to e 
the fastest runner of all living things. 
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Man in d&s^rt is also light and gracile. He too needs to bo able 
to travel far oti a small heat load. But ills animal companions have 
buff-colored hairy coats, which reflect solar light; it is unlikely that 
they lose their heat in tins fashion. Man must lose it through his 
skin surface, and the more surface he has per unit of weight the better, 
The more he can lose through radiation and convection tlio less he 
has to sweat, and the more skin surface he can use for evaporation the 
higher the temperntune he can stand, Tlie smaller his bulk, the leas 
tlie load on his heart. The shape of his body takes on added iini>ort- 
anee as we realize that nil parts of its surface do not lose heat equaliy. 
Ihe bark of his hand has about 400 sweat glands to the square centi- 
meter, the forehead 200, and the cheek as few as 50. The hands, 
which comprise 5 percent of tJie body surface on normal Americans, 
lose 20 percent of the heat of the body by evaporation (Bazett, 1949, 
p, 131), 

IVlien n man begins to jierspire, moisture appears first on his fore¬ 
head, neck, some of the larger areas on the front and back of bis 
trunk, the back of the hand, and the adjacent part of the forearm. 
The head and neck must lose heat rapidly for they have tlie brain to 
keep in thermal equilibrium, and if the head is globular in form, it 
has the worst imssible shape for heat loss. Old World hot-desert 
peoples are narrow headed. After this the cheek, the lateral surfaces 
of the trunk, and the rest of the estrojnity surf aces begin, but these 
regions sweat much less. Sweating ia always slight to moderate on 
areas rich in subcutaneous fat, such as the cheek and the gluteal and 
mamnifliy regions. I he inside of the thighs and armpits sweat even 
ess, Since they face in and not out and are in a poor position for heat 
1^. The ]>t«1ms and soles, which perspire at lower temperatures, lose 
the least of all in periods of stress, 

Tito chief buiflens then are on the neck and head, which have purely 
lecnl dutttef, find on the hands and forearms, which act as radiatora 
for the whole body. It has been shown that tho average human 
holly f American) loses heat after the fnsliion of a cylinder averardng 
i cm. in diameter (Hardy, iMf), p. 07). While the head and trunk are 
bulkier than this, Uie forearms and hands resemble even smaller cylin¬ 
der^ and the fingers and toes even smaller yet. Now heat loss increases 
as dm square of the diameter of the cylinder dccreasca. Hence the 
survival value of long, tapering forearms and fingers in a dry, hot 
place becomes self-evident. 

One of die racial pecularitios of Negroes is long arms, with par¬ 
ticular emphasis on the length of tlie forearm, and large hands with 
long hiigers. Forest Negroes often have relatively short legs, but 
we have seen that the legs liave much less to do with heat regulation 
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ttinn the arms. Tlie JTilotics and SoinaFis arnl llasai and otiier black- 
skinned peoples of tlio Saliara* Sudan, and the Horn of Africa lia’i e 
long skinny legs and long gracile necks | no case of adaptation to a 
given environ mental situation could be clearer. The same is true 
of South Indiana, Ceylonese Vedda, most JleUiiesians, and the 
Australian aborigines of tho desert, as well ns of white Australians 
from Queousluiid. The Bushman of tiio Kalahari is estremdy slen¬ 
der; of the inhabitants of the American deserts information is 
defective. At any rate, ns far as we know, tho Jeseit portion of 
A Ilonas rule hohls for man, for obvious reasons. Tlie mochanisin 
of tfhange is less obvious, 

Tho other end of Allen’s rule applies to adaptation to cold. Naked 
savages can live without much clothing in temperatures down to the 
freezing point. Several technical experiments have been performed 
on Australian aborigines sleeping naked in tho desert when the night 
temperature fell to the frost point (Wulsin, 194S). These people keep 
tow® of aimill fires burning and sleep between rows, Parts of tlicir 
skin surface becomes quite cold, others hot. They seem to be able to 
absorb radiant heat from the fires on some parts of their skin surface 
in all of which the vciioas blood is at a minimum. Thu.^ they survivo 
until morning. In the daytime the nir lempcratura rises rapidly, 

Tim Taghans (Hooton, lt»28; Wulsin, IBIS),canoe Indians of Tierm 
del Fuego, puddle nearly naked in their boats in foggy channels, in 
iin environment where year-round teni|ieralures hovt-i- above and 
about the freezing point. Darwin saw a nnked woman nurse a nfiked 
baby while sleet melted on her body, and a group of Yaghaus wlio drew 
up to the outer glow of the exploitirs’ lire sweated profusely. The 
Otm, foot Indians of the plains on the northern part of the island, 
wore guanaifo skin robes and moccasins, and slept behind skin wind¬ 
breaks in the snow. The Chukclii of Siberia, wlio wear Eskimo-style 
clothing, Uko to remove their shirts to cool off, and Bogoras saw 
Chukchi women tlirust lumps of snow between their breasts for the 
same purpoee. 

The mechanism of heat loss in cold conditions will explain this. 
When the environmental temperature falls the body stops sweating 
at 03“ F., and heat loss is accomplislied wholly by radiation nnd con¬ 
vection, ’Venous blood, which has been returning from the back of 
the hand through superficial blood vessels on the arm, is rerouted; 
vasoconstriction shuts off this road, and vasodilation ojJens altemale 
channels through deep-lying veins which surround the artery. TIic 
chilled venous blood returning to the heart cools the arterial blood, 
so that it will have less heat to lose, and the heat gained by tl.e venous 
blood is carried to tlie heart. Thus heat lose through the hand and 
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arm is reduced to but 1.5 percent of the body's total at liigher tem¬ 
peratures. The amount of blood that Bows through 100 cc. of finger¬ 
tip tissue falls from a mastmum of 120 oc. to 0,2 cc. per minute (Day, 
1940), The arm itself becomes an insulator in depth. 

At an nir temperature of T3° F. a naked American with a rectal 
temperature of 07® will show the following skin temperatures: head, 
94“; trunk, 93®; hands, 86“; feet, 77®. Deep tliermocouple work has 
shown that the hands snd wrists chill to the bone literally. How¬ 
ever, when the temperature of tlie extremities falls below a point 
l>etweeji -ll® and 50® F., vasoconstriction ceases, and jieripheral blood- 
fiow is accelerated, to keep tlie extremities fmin fiTCexing (Spealman, 
194&a, p. 236). Wiat tliis means rncitilly is tliat a iwiaon of north 
European ancestry can a fiord to have big bony hands which help keep 
him cool in hot weather, because at the winter temperatures at which 
he oi>erates, particularly when clothed, the sjao of his hands makes no 
difference in heat economy| they are simidy shut off from the heat 
system, like an empty room. 

It is a matter of casual observance that most Mongoloids liave small 
and delicate hands and feet, short distal segruents of botii upper and 
lower limbs, and short necks. However, recent studies of the Eskimo 
have shown tliat despite expectation these ]>eople have large hands 
(Rodahl and Edwards, 1952). It is believefi, although the material 
proving this has not yet been publislied, that racial differences in 
venous pattemB exist, which would account for the Eskimo hand as 
well os for the ability of the Australian aborigine to sleep in the cold 
without clothing. 

Turning to tile Eskimo foot, which is small as expected, it is common 
knowledge that his excellent boot keeps this extremity warm, as 
long as it is dry. Water can leak in through the stitch holes if the 
sinew is not preswollen (Spealman, 1049b f Wulsin, 1948}, and it can 
also como from sweat induced through exertion. A w*et teot aflonls 
little insulation, and some Eskimos freeze their toes. Similarly the 
hand 13 here a liability; as Quartermaster Corps researchers have 
shown, it is almost impossible to keep a hand warm in tlie best of 
mittens when the body is at rest outdooia in very low temperatures 
(lidding, 1040; Van Dilla, Day, and Siple, 1049, p, 384), Eskimos 
bring their anna and hands in next to the body skin, leaving sleeves 
dangling, when they can. 

Ears, nose tips, and other protrusions need special protection; with 
the fall of the glass the amount of blood sent to the ears increases 
greatly, aud a relatively great loss occurs at this vulnerable point 
Polar and subpolar peoples are invariably described, in the prime 
of the individual, as being well equipped witli subcutaneous fat This 
fat is especially well developed ou critical spots, such os the cheek, 
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wristj and ankles. One centimeter of fat is given the same insulation 
rating as a complete suit of winter clothing (Bazett, 1SI40, p. 145). 
The healthy Negro living in a hot country carries almost no sub¬ 
cutaneous fat. His superior performance in the desertcompared to 
Wliites of tli6 same ago and weighty has been demonstrated (Baker, 
1953). 

In summary, adjustment to the cold requires large body mas^ short 
c.Ttremities, much fat, deep vein routing, a high basal metabolism, or 
some combination of these five features. Adjustment to the heat re¬ 
quires small body mass, attenuated extremities, little fat., extensive 
superJioial vein routing, a low basal metabolism, and a greater num¬ 
ber of sweat glands per unit of surface area. Possibly the role of 
melanin in starting the skin to sweat at a lower thresliold by con¬ 
version of UV to mdiimt heat may be added. Any combination of 
these seven may be involved. The typo or types of physique most 
suited to cold resistance are exactly those which, the doctors tell us, 
are most likely to suffer from heart trouble, and so it is a lucky thing 
that adjustment to the cold does not place an extra load on the heart. 
Heat-adapted physiques are those b^t calculated to stand the extra 
heart load, which they receive. 

So far we have been thinking about heat loss from tlie skin, but 
calories also leave the body through the lungs. In hot weather the 
heat loss from the lungs tlirough respiration is negligible and of 
little hel]i to the suffering organism, htit ns the raerctiry diojB this 
source of leakage becomes serious, reaching 50 kg. calorics per 1,000 
liters of expired air in extreme cold (Irving, 1951). Not only does 
tliis affect the total heat load of the body, Init it subjects the nasal 
passages to heavy chilling. To what extent the Mongoloid face, 
inside niid out, may compensate for this by its special nrehitactura 
remains to be discovered. 

One other climatic hazard which human beings have faced and 
overcome is that of reduced oxygen at high altitudes. Dill (1958) 
and his associates have found that the inhabitants of the Andes have 
become able to live and work at 17,500 feet and more, through the 
fact that their blood carne-s a much higher concentration of red 
corpuscles than of people at sea level. At tlie same time they need 
more air, which they obtain through more efficient automatic breath¬ 
ing control as well as the larger lim^ The requinemetita for physique 
in high altitude resciuhle those for cold. Perhaps it is no coinci¬ 
dence that the two great high-ait itude plateaus of the world, the 
Andean and the Tibetan, are inhabited by Mongoloid peoples who 
greatly resemble each other. 

This paper does not pretend to cover, even in outline, all the more 
obvious adaptive variatiO'ns in man in the fields of color, size, and 
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form. Ko attempt has bwn made to deal with tlie eye or the hair. 
Little attention has been paid to genetics, in the belief that before 
we can discover the biological techniques by which a set of variations 
is inherited we sliould first describe tlic variations themselves. Since 
blood graups are believed to be nonadaptive, they have been tompo’ 
rarily ignored. 

Since I started this racial heresy in 1S46, when 1 wrote the first 
draft of w!mt was to be espandod into the book “Races,^ with the 
help of Ghirii and Rirdsell, many others who possess special technical 
ski I is, and whose interests are focused in otiier than purely racial 
channels, have been working on important aspects of the problem. 
Gam is conducting esporiments with metabolism and body heat nt 
the Fcls Institute, Yellow Springs. Ancel Keys and Josef Bro^k. 
in Minneapolis, have independently studied the basic components of 
the human body, with special emphasis on its fat content Russell 
Jfewman, Phillip Wedgewood, and Paul Baker have been devising 
techniques for tlie same purpose in Lawrence, Mass., and conducting 
interracial studies of physiological tolerance for the Armed Forces. 
Various other Army and Air Force scientists, and their Canadian 
colleagues, have been working on basic differences in anatomy and 
physiology between IC-skimos, Indians, Whites, and Negroes. 

Our subject is acquiring dignity, and results are being produced. 
We are now on tlie road to learning the basic facts about race in man, 
facts of which no one sliould be proud or ashamed. In an atom-age 
world in wiiich men of ail races are coming into inciicasing contact 
with one anotlier on a basis of equality and cooperation, a knowledge 
of what a wonderfully adaptive thing the human body is, Is a much 
healdiier commodity than the recently traditional hide-race point 
of view. 
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In TJtE short timo of less thciu a dociidi!^ a totally tiew field of Tego- 
tatlon management, that concemod with rights-of-way and roadadeSj 
bIiows signs of being born as an integrated division of land manage¬ 
ment. It is the purpose of this paper to discuss some of the problems 
of managing this ty^re of vegetation and especially to a^css the value 
of herbicides when used ns a “tool” in this management, 

VEGETATION MANAGEMENT—THAT IT IS 

“Vegetation,” a technical term used to refer to natural and sem- 
natIIrat complexes of plant communities, is the subject of scientific 
investigation by numerous grouiis. “Manageinent” is commonly 
usetl where manipulation for pnictical ends is involvctU For pur¬ 
poses of orientation, we use the plurase “vegetation management to 
refer collectively to tJie principles and practices of all those groups. 
On the practical side, this includes forestry, range and pasture man¬ 
agement, wildlife luanagcracnt, soil conservation, and watershed 
management, each with its own body of data, and each often de¬ 
veloped iiidei>endonlly of the others. On the academic side, we have 
tlie various disciplines of plant ecology, phytosociology, geobotany, 
and many other realms. 

the roadsides and TtlE RiCHTSOF-TAY 

Most people are only subconscioualy aware of roadsides and ngUts- 
of-way. To them the world consists of cities, with their industn^ 
and residential areas, and of “country,” with forests and grasslands 
and croplands. But gradually a new type of acreage ts becoming 

y(^oitwo7.commmoo tor Chria1c-i c=Bml tor WFii«r-iT». 

Am^riran i>f Nntart] nirtorf. 
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manifest in our national economy—narrow strips that we cannot get 
away from. They hem 09 in on every automobile and train ride. 
They are with us even when we stay atliome^ for our telephone service 
involves the righta-of-way of toll lines as well aa roadside distribution 
lines, and each electrica] appliance we use involves mammoth transmis* 
sion lines, as well as those for local distribution. Eoadwaya, raih 
ways, and utility lines are thus lacing our country with supetpo^d 
patterns of ever-incTeasing complexity, "miat docs ail this amount 
to, acrcugc-Avise t No one knows, for no agency has ever made a rea¬ 
sonable survey* One utility in a New England State claims it has 
600 miles of tHinsmission lines and 6,000 miles of distribution lines. 
The nvemge power company frequently lias over 15,000 acres in 
rights-of-way. The State of Ohio has over 16,000 miles of State 
liighways and over 70,000 miles of secondary roads, involving to¬ 
gether 000 roadside acres, more than all State-owned forest land. 
Iowa has 427,000 acres of 9ct:ondary roads alone, conipi ising m greater 
acreage than the largest county in the State. It is not unreasonable 
to assume that there are 20 million acres of roadsides and rights-of- 
way, not including those of tlic railroads, in the eastern forested 
areas of the United Static It is tliis laud with which we are cou- 
cerued in this article* Possessing high values for the public and for 
the Nation in addition to its immediate use, such tracts can be managed 
for multiple purposes or they can be subjected to practices detrimclital 
to their owners as well as to tlie public. Each of diese types of land 
has its own special problems, 

A roadway may be defined as the roadbed itself, flanked by several 
parallel belts that have didcront functions, depending on what 
is to be made of the highway. Adjacent to t!ie paved or traveled 
part is a bare, oiled or grassed shoulder 5 to 10 feet wide. At the 
far side of this is generally a ditch for drainage. Beyond is a 5- to 
15-foot strip, which is mowed once or twice a yean And farthest 
fi'om the road is a strip 10 to 20 or more feet w Jde, which is not mowed 
and wdiich often bears telephone and power lines* In addition, there 
are poles, posts, and signs, immediately adjacent to which no vegeta¬ 
tion is wanted and treatment for which is beyond the ^ope of thia 
discussion. 

The mowed strip offers no serious problems. It rarely has any 
woody brush on it* The very process of mowing, perhaps by remov¬ 
ing w'hat would otherwise be a heavy mulch of dead grass, seems to 
favor the growth of colorful flowers. In many parts of the country 
these are the brightest parts of the landscape, and the succession of 
flowering forms is a never-ending delight through the seasons, from 
the first bioodroota to the last asters. Strange as it may seem, some 
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of these strips have been IndiscriniinHteiy sprayed, with a consequent 
loss of almost all these wildAowers. 

It is the uumowed strip that offers excellent opix>rtunities for th' 
tiotial management techniques. Basically, it must satisfy the needs 
of the highway departments. The needs involve the elements of 
tra^c safety^ iimtJily visibility along the line of travel, especially 
around curves and at intersections. lAxially there is the problem of 
swm /onces, for rvhicli slirubs are valuable in some places hut un¬ 
wanted in others. N^oi of minor im|>artance is the matter of fr( 
hazard, especially since Ainericaus have develojxid the habit of fling¬ 
ing lighted cigarettes from their cars. All plant life is flammable 
in times of estreme drought; at other Umes fire hazards depend 



Ficciis l.-^Generaliwd view cf roaJiidc Ttget^tEon, ihowing the ihrub'border »t ili6 Itft 
with pUnt> 6f eniAinental lad wildlife vetae*. lime ire iLe pTint* tilt iie ner<tleill)r 
deetrpyed by Indlicrimiiiite ipriying. (Dwwn by W. Tliayer Ch«>e.> 


on the relative fiammability of tlie different plant communities. In 
general, grasslands Imve a far greater flammability than otlier types 
of vegetation. Unnecessary spraying, which produces these very 
grasslands, sliould therefore not be permitted along highways whore 
the fire hazard is great. In addition to these primary factors in 
roadside management, there are others which are significant in their 
public-relations values. Both floanoiia meeds and insect pests present 
local problems that must be solved independently, either by the ad¬ 
jacent landowner or the highway agency. Herbicides are of value 
in removing such plants as ragweed (though if the soil is left bare, 
ragweed will probably return, to moke more busmea for tlie sprayer). 
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They are also of value in removing vegetation which harbors destruc¬ 
tive insects. Kevertheless each plant, each insect, demands a separate 
decision. As in the field of liuman medicine, there is no panacea 
for all diseases. From another point of view, pmumenlal va^uee rank 
high in roadside management, and most State departments now have 
their own landscape divisions, often involved in planting shrubs in 
strategic places along the roadways. It has sometimes seemed in¬ 
consistent tliereforo to find miles and miles of laurels, viburnums, 
azaleas, blueberries, cornels, and other brightly dowering shrubs 
destro3’e<L 

Finally we hove the mlditfe ifofwss. The question of the presevva- 
don or destruction of wildlife cannot be decided arbitrarily. Each 
highway has its own wildlife problems. On major aiierJes and near 
the centers of population, big game quite obviously should not be en¬ 
couraged because of trailic hazards. In suburban arcus, song birds 
are appreciated and enjoyed by many groups of residents. It is 
known that most of these birds increase in number in the crop borders 
and roadside thickets. Vet it Is these thickets that aie often destroyed 
by indiscritulnatc spraying. Tiie same habitats foster* grouse, pheas¬ 
ant, quail, and other game animals. Must wildlife Inliabits ‘^edges’' 
or '‘borders”—combinationB of vegetation types, not solid forest or 
wide-open grasslands. To preserve these wildlife habitats, we must 
also preserve the roadside thickets. 

OAILnOAD MCHTS-OF-WAV 

The situation along railroads is in many ways similar to that of 
tlte roadsides. The vegetation to be treated parallels a high-si^ecd 
transportation route, so that the procedure can bo highly mechanized 
and uncostly. The land can be segregated into a series of parallel 
belts, for each of which the fundamental needs are different. Tito 
stone ballast surrounding the rails and ties must remain free of all 
vegetation, to insure quick drainage. Likewise, strips a few feet wide 
on each side of this should remain dear of plants. The rest of the 
right-of-way, often involving side strips up to 50 feet wide, can 
remain in plants, but of a low-growing variety. For lines using 
steam locomotives, tlie fire hazard is a factor. 

PflWfH ASD tCLEPJIONC aiCHtS.OF.WAV 

The cross-country rights-of-way of these public utilities differ in 
important respects from tlie two preceding. Usually, the only i^utes 
they parallel are those of tlm crow. Sometimes, as in sou thorn West 
Virginia, the lines leap from crest to crest, and progression under tliem 
is all but imposaibic, for either man or mule. 

Telephone toll lines are generally only 40 or 50 feet wide, Power 
transmission lines are usually 100 feet w'jde but may bo as much os 
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250 feet wide* In all theses we haee a pamllel series of belts, each of 
wlitcli has its own function for the utility. At or near the center of 
the right-of-way is a foot trail, for patrol and inspection. Under 
the wires, in a belt 25 to 40 feet wide, the Tegetation should be low— 
iibout 2 feet—or with isolated higher shrubs of such a nature as not 
to hinder entry for emergency reconstruction and repair. The sides 
of the right-of-way, with a minimum width of 25 feet, serve only 
indirectly. They exist for controlling trees that would grow upward 
or sidewise into the wires, that would contact the w'ircs when they 
sw'ing outward iu strong winds, or that would fall into the wires. 
Furthermore, iu the sense that the sides nre lower than the adjacent 
forest, they serve to demarcate and perpetuate property lines, indicat¬ 
ing the area under the jurisdiction of the utility. 

■yVith these limitations it can be seen tliat the vegetation that can be 
tolerated on such a right-of-way would have an ultimately valley- 
shaped cross section. It so happens that such a cross sect ion i n valves a 
maximum amount of the border effects and edges mentioned above as 
being the optimum wildlife habitat. Thus wildlife conservationists 
and sportsmen, were they to gain the ooopemtion of the utilities, 
could, without expending any extra money, add more game-producing 
ncroige to the country than now exists. 

CA!..rWE LtHES 

The building of gas-pii>o lines has been extended enormously within 
the last few years. These relatively narrow rights-of-way differ in 
several very important respects from all the preceding. In the lading 
of lire pipci the land is kid bare and is thus subject to initial invasion 
bv all kinds of plants, including trees. Most of Uicso lines have l«en 
rwently laid, and invading brush has not reached si^cicnt proportions 
to become a problem to the companies owning the lines, t ui thermore, 
patrol is often aerial, leaks in the line being indicated by di^lored 
vegetation; and entry for repair is by heavy mechanised equipment. 
For all tlieso reasons, no concern has yet been expressed for the mnn- 
iigemcnt of vegetation on the lines. Even if the piiwline companies 
have not shown interest, it would be reftsonabla for wildlife mnnagera 
to undertake tlie modification of those areas for their own pirejmses, 
since the major espensOj that of forest roinovalj has already been 

cflfccte^h 

hekbiqdes for brush control 

Let it be said first that the use of herbicides ts not tie chwpest means 
of brusli control. Cropping, graxing, and huraing are tmhniques that 
should tako precedence whenever and wherever possible. Neverthe¬ 
less such management practices are feasibk only on a very minor part 
of the rights-of-way considered in tills discussion. 
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I do not know who claims first hotiois for using herbicides for bmsli 
control. Probably even the Greeks did not overlook the possibilUv 
(as earlier races must have), for it would take no great powers of 
observation to note that storm fioods of salt water would kill plants; 
and such on observation miglit be expected to result in the puqxiseful 
use of crystals from evaporated ocean water, either for the destruc¬ 
tion of unwanted weeds on one''s own land, or of the crops of one’s 
enemies. Modern lierbicides hai-e been developed from research in cer¬ 
tain hormone and growth-stimu lat ing substances. Wl icn it w as found 
that a few of these chemicals applied in relatively concentrated 
dosages would be lethal, a new industry was horn. Compounds re¬ 
lated to 2,4-diclilorophcnoxy acetic add, because of their elTect on 
hirtad-leaved herbs but not on grasses, were quickly adopted for lawn 
management. 

Ill the winter of l!)45-46, I gave my first consideration to the use 
of herbicides for brush control. At that time I located but one pub¬ 
lished reference to effects on a few wootly species, and these oniy 
on a ^all scale. At least one manufacturer had becu applying 
herbicide the previous summer on a pilot-plant basis, but no data 
Were availnldc, From then on, the activity has mushroomed like an 
exploding atom bomb. 

ciiEUiCALg 

Chemically, the materials now mostly used arc derivatives of both 
2,4-dichlorophcno.xy acetic acid (3t4-D) and 2,4,5-trichlorophenoxy 
acetic acid {2-,4,5-T). The latter was found elTectiTB against certain 
species, especially blackberry, for which 2,4-D w-as useless. Jfow 
various mixtures of D and T, or T alone, are preniotefl. Saifs, amines, 
nnd the acids themselves have yielded their place to esters. The 
original esters were methyl, ethyl, butyl, propyl, and other so-called 
“high-volatility” compounds, because of extraordinary damage suits, 
following dcKtntction of such sensitive crop species as tomatoes, cot¬ 
ton, and grapes, industry developed the so-called “low-volatility” 
esters. These have complex organic radicals, one of which is a 
polyethylene glycol butyl ether group. 

In addition to S,4-D and 2,4,6-T, ammonium sulfamate is widely 
advertised anti frequently used. Tliis chemical, corrosive to metal 
and thus pre^icnting problems of Its own, is dissolved in water and 
applied blankctwise as a foliage spray. The cost for one spray is 
considerably more tlian for a single foliage D-T spray, but the effwta 
are said to be the equivalent of two or more such D-T sprays. This 
chemical is relatively unsnecesaful in killing the roots of certain rool^ 
Buckering woody plants, anti the results of spraying the herbaceous 
are^ some bamming predominantly grasses and others forbs, vary er¬ 
ratically. Since botanical analyses have never been made of the pie- 
sprayed vegetation, it is difficult to estimate the amount of destruction 
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to di^siruble plants. Animate ia fllsn applied in powder forni to cups 
notched in th& bases of treea. Although this practice has been adopted 
for control of weed trees in timber forests, it is relatively unusable 
on rights-of-way, where the individual stems are usually too small 
for cupping. Stump treatment on rights-of-way where the forest 
lias bean newly cut is another possibility, but here also comparative 
data with D-T treatments are lacking. 

SPBAYINC 

Techniques of D-T spraying arc sharply divided into opposing 
groups, TlieiTj La dorinant^season vs^ growing-season spraying, pack- 
sack vs. power spraying; blanket spraying vs, selective spraying; 
and foliage vs. basal spraying. Most treatments are eitlier (1) smn^ 
incr foliage blanket-power spraying, or (2) winter basal selective 
pack-sack spraying- Neitlier of these le a panacea for all ills, but 
botli have their roles, Nevertheli^ it is the former wliich, though 
giving relative relief from the liigh costs of hand-cutting and siiow- 
ing quick visual ri^utts, b unsupported by impartial vegetation- 
management data; whereas the laitar ia primarily respomiblo for 
results iliat point to the lowest long-temi costs and the highest public 
benehts. 

FoUaffe Jipraying involves large quantities of spray mixture (100 to 
250 or more gallons j>er acre) at relatively low concentrations (in 
ratios of 1 part of commercial chemical, at 4 pdujidi> acid equivalent 
per gallon, to 00 parts of solute, usually water). The actual physio¬ 
logical action on the plant k unknow^ii. Ai one time it was widely 
believed that the diemlcal is abi^orbcd through ilie leaves and then 
moves down through the stems and into tlie roots, to kill the entire 
plant. Tills theory had its origin in university studies indicating a 
downward movement from the cotyledons of herbaceous seedlings 
grown in greenhouses- Nevertheless all field evidence, except in a very 
few anoumloiis situations, indicates no downward movement in tlie 
stems of mature w^oedy plants. The only (utipubtlalied) study at¬ 
tempting to fiud traces of tlm chemical at significant distances in the 
roots was negative; and other studies indicate that the chemical disin¬ 
tegrates in the leaves and never moves out of them. The kill-to-ground 
effects of foliage spraying may be due in part to tlie chemical that 
accidentally gets on the stems. In any event, the effects of foliage 
spraying are rapid and striking. Within a week the foliage begins to 
turn color and soon browns to a crisp. By the next spring all woody 
plants and broad-leaved herbs appear dead; only the groj^ses survive 
(if there w^ere grosses to begin with; otherwise the laud is biire and 
may remain bare of graces). In the second year those stime root sys¬ 
tems usually respront, and in 2 years may be as high as 5 or 6 years 
of growth preceding spraying. It is true that tliree or four annual 
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sprays may possibly root-ki]l those plants^ but such costs arc prohibit 
tive. 1 myself TTorked irith foliage sprays in 1046^ 1047| 1048^ and 
1949j ami then gave them up, for though I was getting good kill-to- 
ground results^ I was nut getting root-kill on enough species. Despite 
tliese disadvantages, the vew striking photogenic effects of these 
sprays, tiie over-all browniiig of the foliage, and the clean luid neat¬ 
looking grassland the year after have all served to sell the treatment 
on many thousand acres. 

Baeid involves small (|nantitJea of spray mixtnie (averag¬ 

ing between 10 and flf> gallons per acre) at I'elatively high ctmcentra¬ 
tions (in ratios of 1 pait of commercial chemical to ^0, 40j or more 
parts of solute, usually oil). Application is generally by 5-galIun 
pack-sack sprayers, equipped with special nozzles. Attempts to use 
potvor equipment, cither to cut costs or to avoid using human laborj 
have not yet been satisfactory, either in the degree of kill obtained or 
in the selectivity and gallonages used* Actually, the technique of 
application is of considerable inaportance, for the basal bark must not 
only be wetted, but soaked tlioroughly for extensive runduwiu This 
nindown (downward nioveinent wnthin bark or wood is a[iparcntly 
negligible) affects tlie crfjwn collar^ Ihe source of future resprouting, 
althougli in field practicu such an aim may be ihwaited by ikposjtiun 
of soil, stonc^J, logs, or leaves around ttie base of the plant. 

Again, tJio physiological effects on the plant of this spraying ai^ not 
known. Two separwto phenomena seem to be involved- The first is an 
upward movement of cheraiciil through the wood. This movement is 
evidenced in the field by a relatively early top kill, followed by kill 
progressively downward. The second may possibly be related to a 
chemical ringing, without diemieal top-poisoning. In i!iis instance, 
effect is defeiTed often for a full sea^n. Then the entire foliage of 
the tree, from top to botfoin, unifomily turns yellow and dries. In 
this deferred killing resproutingseems less likely to occur than in the 
more rapid top-poisoning, and there is thus an implication—though 
unsupi>ortcd at present by any research data—tlmt if chemical ringing 
does take place, it may be the rooUs tliat die first by starvation. In any 
event, basal spraying requi res a patient and understanding client* 

The spraying is usually done in winter. When spring comes the 
buds may burst and tlie plant may grow vigorously through to mid¬ 
summer. Only then may the leaves begin to eurj and the plant show 
signs of dying. By fall, kiH-to-ground may or may not be complete, 
depending on the adequacy of the spraying and other as yet uncon¬ 
trollable factors. Ultimate kill-to-groimd may not occur until the 
end of the second growing season, and instances are known where the 
tree died in the fourth year, though appearing perfectly healthy in 
tliB preceding years. To make tlie situation more esaspemting, re- 
sprouting may occur, sometimes abundantly* If the root collar was 
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not Jidequntoly sonked, tlie sprouts may surviTe and require respraying 
when they become larger. Sometimes they will die of their own 
accord^ either in the secx>nd or tliird year. Very frequently such re- 
sprouts will appear after compktedormaney through one entire grow¬ 
ing season. Tlicy have been ohserred to die without further spraying, 
either from contintxtd effects of the chemical or secondary fungah 
decay. Needless to say, these delayed effects and aftereffects, botli 
for basal spraying and foliage spraying, make aiij^ rational compari¬ 
son of the two systems a matter involving several years, even though 
the bulk of the industry and trade literature gives glowing descrip¬ 
tions of situations mie year after treatmenh 

From the standpoint of spraying, all woody species may be segre¬ 
gated into the (sprouting from the base of theoriginat 

stninp) and the rot>t^iick^rerg (sprouting from the roots, at some dis¬ 
tance from the treated stump). The stunips[jroiitcrs 5 including the 
maples, almost all the oalcs, and nuiuerous others, offer relntively few 
probiemSj if the crown collar can be soaked. The basswoods are prob¬ 
ably the most resistant, with completely green foliage even two seasons 
after spraying* Ne veHljelcss, in some of these instances tlie basixl cam¬ 
bium found to l>c entirely dead, and it is believed that snch indi¬ 
viduals will die from root starvation. Tlic ashed, especially white ash, 
am also nnusnally resistant, hut heavy applications seem to be 
cffectlvo. 

The rootsuckerers give I he most trouble, and this very fact indicates 
that the chemical or its effect does not readily pass into I he rootSs 
Kill-to-grounil is easily obtained both by basal and by foliagty s[iray- 
iiig, but the I'csproiiting may result jn a greater nitmljer of etems per 
unit area than before the .«^praying* The frt>ceies hero involved arer 
blackberiy^, sassafms, black locust, tree of heaven, and trembling 
aspen, as well as the suinnes- Since these are nil species of ahnndoiied 
agricultural lands, they can be locally predoTninant and demand radi^ 
cal alterations in any program of vegetation management. Altliongh 
apparently complete root-kill of staghorn sumac hn$ been ohserxod 
at the time of tliis writing (October 1953) from a eomniercial spray¬ 
ing in January 195^, such a rituarion js anonialous. On the other 
hand, esporiment-station feats on aspen iri the Lake States, based oil 
data taken for growing sea^us after treatment^ indicate that flie only 
treatments Jn which basal spraying does not result in rootsuckerjng 
are tl^ose applied in late June, July, and August. These data are in 
accord with an as yet incompleted expertuicnt on staghorn sumac, also 
dating from 1050, in Colebrook, Conn. 

Of all the factors involved in succci^ful basal spraying, the m<Kt 
important sin gle van able seems to be that o f qual ified personnel. Sev¬ 
eral akills are involved. Not only must the bark he adcqtmteTy soaked, 
hut decisions must be made concerning snow depth and rain, whicli 


308 AWfCtfAL REPORT SMITHSONIAN INSTITUTION, 19fi3 


affect adequate bark ahsorption. In addition, the person doing the 
spraying must be able to recognize plant species, for unnecessan' 
spraying of permissible sbmbs not only needlessly increases present 
costs but may increase future costa by ailon'ing new trees to reinvnde 
those spots. Knowledge of such factors as concentration of chemical 
used, type of oil solute, kind and combination of esters, season of treat¬ 
ment, soil moisture conditions, and products of different manufacturers 
are also important. 

This discussion of herbicides for brush control has until now pur- 
j)Osely been restricted to the effects on certain plant species, mainly 
trees. One must not forget, however, tliat the vegetation of rigbtsr 
of-wuy is not composed only of unwanted trees and wanted grass: 
it is an infinitely complex assemblage of plant communities, eacb com¬ 
posed of various grasses, forbs (herbaceous plants, not grasses), ferns, 
shrubs, and trees. These communities vary regionally, according to 
fioristic area, climate, soil, fauna, and human history. The problem 
is far more than one of “briah” and ^‘grass.” It is a problem for the 
plant ecologist who understands the ramifications of these plant com¬ 
munities, rather than for the contractor or maintenance engineer whose 
objective Is simply to destroy the Imisli in order to get grass to beautify 
the right-of-way. The rest of this paper will deal with certain phases 
of vegetation science that apply to the problem at hand. 

SOME PKlfiaPLES OF VEGETATION DEVELOPMENT 

In forested regions of the globe, all new or disturbed areas tend to 
progress, in a predictable or unpredictable manner and more or less 
quickly, to some forest tyjie. In academic lingo, this is ‘^plant suc¬ 
cession”—a very unsatisfactory term, for the word “plant’' gives no 
indication that reference is to a community, not a species or an indi¬ 
vidual, and the word “succession’* implies a series of discrete steps, 
which usually do not occur. The tiieory of plant succession was 
developed from early studies of quiescent sand dunes and of fioating 
bogs, tyjxs of habitat that really do show a succession of vegetative 
stages. Actually, the tiieory of plant succession has done much to 
retard the development of a rational vegetation management for 
rights-of-way, since it presupposes that eveiy slirub stage is relatively 
quickly followed by a tree stage, a situation tlmt may occur hut is 
relatively rare, for reasons discussed below. 

Kights-of-way and roadsides are nothing more than non forested 
lauds wliich are tending to develop into forests. They may start 
off as bare raw road cuts or fills, or nbaDdoned agricultural lands, or 
lumbered areas. In each instance the normal trend is back toward 
forest. Forest is the one vegetation type that here is not wanted, 
and thus management of these lands involves (a) the destruction of 
the incipient forest and (b) the prevention, insofar as possible, of 
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reinTnsion by new trees. If this reinrasion can b& down only 

by half (for example, tlie time for removal of new trees postponed 
from 5 to 10 years hence) then the yearly maintenance costa will bo 
haired, a matter of considcrahle economic importanoe^ As will bo 
shown later, this, and much more, can be done. 

FHYSIOCXOUIC DEVELOPIIENT 

By physiognomy is meant tlie gross morphologie appearance of the 
vegetation, as grassland, sliriihlajuiji or forest Tliough there are 
many exceptions, the normal course of development from open land 
to forest is through an orderly sequence of stages, starting with (1) 
annual weeds, such as ragweed and pigweed, and progressing through 
(2) grasslands with forbs, such as goldenrods and asters, (3) shrub- 
lands, and (4) forests, often themselves composed of a sequence of 
stages, such us gray birch at the start, then a white-pine forest, and 
lastly, a hundred or more yenra later, a fornst of oaks^ mapl^ be^es, 
hemlocks, and otliers. For rights-of-w'ay and roadsides, stages 1 
and 4 are not wanted, and choices may lie made from among those in 
stages 2 and 3. 

There are two riirchmiJcal interpretations of this pliysiognomic 
developrneiit, ‘^relay floristics™ and ‘^initial doristic coniposition.’^ 

Rda^ f.ortjflks is the couventieiial and commonly accepted view- 
lH>int on vegetution. deveiopmeiit. The tlieorj' assumes (fig. 2) tliat 



Figure 1.—A diRgrasimjiic prmniaikm af vegeutkm developnvcru In tenow of reUy 
fldriAtla. According lo th» tireofy, *■ plinii invadtt the prei'iism itagc# ind h 

Id tutii neptB-ced by m tuemding 
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the first community to invftdo the bare site changed that site, makitig 
it iiufit for itself, but fit for the invasion of new species which in turn 
kill out the species of the previous stage. Thus, as grasses succeed 
annual weeds^ and forbs succeed grasses^ and these are ousted by 
shrubs, atid those by trees, each grciOip replaces, and id replaced by, the 
plants of the community adjacent to it in tlie sequence of plant 
succession. 

The selective application of herbicides gave us the first experimental 
“tool” in history to teat this hypothesis* Previously, we could only 
get back tlm stage of development by physically removing, e. g., the 
trees of tlio supposed last stage. Actually such removal involved the 
baring of the soil at that spot, which in effect was returning that spot 
to die ver^'' first stage of succession, not to the preceding one. Busal 
spraying gave us a remarkably precise tool with which to kill a species 
and leave it in situ. Actually, the decaying roots arc an extraneous 
factor, and yet the resulting treeless community is a reasonable fac¬ 
simile of the supposed preceding shrub stage. When and as the prin- 
cipJo of lelay floristics applies in nature, it can be seen from figure 3 
that removal of the tree stage is a relatively ephemeral phenomenon 
and that the area will again be invnded by trees. Maintenance will 
thus be a repetitive piroess of removing the^ invaders. 

From experimental field studies ut Norfolk, Conn,, cume the first 
indication to me that many of tlm native woody plants had not learned 
tlieir ecology lessons^ Of C5 woody species that were spot-aprayetl out 
of various kinds of non forest associations which supposedly they 
had previously invaded, only half a dozen showed any urge to return. 
All these few were trees, not shrubs; and those were returning in such 
abundance as no respectable ‘^old field sura^ession” had previously 
known. 

IniticU was developed as a working hypothesis, 

and it remains a hypothesis, to eocount for the fact that most of the 
w'oody plants seemed incapable of invading, as seedlings, the grass¬ 
land and shrubland stages. This hypotliesis, graphically expressed 
in figure 3, assumes that the weeds, grasses, forbs, shrubs, and trees 
were all present on or in the soil nt the time of abandonment, last 
grazing, last fire, or lost destruction, as seeds, seetUings, or shoot- 
producing roots. Development through successive stages is then a. 
matter of unfolding that which was determined at the stiirt. Weeds 
at first outgrow and overtop all others, but soon the perennial grasses 
become visually predominant* £ventua!ly the coarse forbs take over, 
through which the shrubs, originally present, eventually make their 
way^ Finally the trees, there from the start, overtop the other plants 
and kill them out or relegate them to an inferior status. 

Tlie economic importance of tliSa hypothesis is at once apparent. 
If the trees had invaded at the very start of vegetotion development, 
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Plate 2 



\- A Um Jjmunit vUVct of tpray-s?n«htve d^vrb^try (kiihits hiipiJtij} at WMDEE tranilluticr 
lltc. .Appearance ytars after lelectivc aprajnnjff pf bfU*h. {PhotoET^ph by ^ton 
]icra]{f IVi^'eScr Corpora Lion.) 
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2. A covet nf iwarrjp grais canad^nih} on the IS me p«t loil a I that shown 

in figure I, above, on an area btankct-tprayeil 3 years prtviouily* The Braas li im ]], deme, 
difficult to walk through, and a fire hayjifd at many iu»<nir {PhotPeraph by BoftOFi 
Heratil I'raveler Corpora ibn.) 
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PLATE A 



1. V'liiW ci>r cj[ peri men till p]c;>t on the II aid Kettle Ar^J, rnaimalned hv the Pf^rm^Tlvjnia 
l^epafimcni oJ Fotitlls flfiJ W'mitrs. Ri^hto^ the PcnnsylvAnin PuWer ani Lltflit 

Co., in thr Bald Ma^Sc Slate Foirjt^ as it appeared di^Hni^ ttw first ppow^np iciwn. after 
5c[ix'Sft^fl haaal dormant iprayinF, wkh gnmnd eovtt of wrbs and low ihrah*. 



2, \'tCPf of anotfier ex peri menial plot on the Bald l^^le Area limilarly treated for brush 
p:mtTnL OnvtinJ cover of iweettem^ Kucklcberrin, and bluebcrrin, with a patch of grau 
in the foreground. 
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PLATE S 



1 . T^-pScil Ul3trFa[^^ HiUjiMi ftak bruah it i\^ht. Icf!, JuW ve^fatiufi t'^o itjv.ini JifctC 
a^^; HlcctJt4r Kusi^l *pfjy. trani-niiiuoR lint, loblolly- pSne-h ardwoi-idi rc^rion. Fed- 

fjjl IILrcliitl I'jipcrimcnial Pomn. omcfAl G^irpia, 



1. Swin! oi Carpet gran siTabtbhfti And miltitaincd by physical 

bfeataj?c, irampling, and raxing. CiiJIbeny' at the iid«, a itablc low rti'tr 

that mIfU mni'Aiion by trw mdlingi. SIllh-pitlE fEgion Rtar Federal Oluilcc EjpeH^ 
m^nral Forelt^ northcaptem Florida. 




SnutiiHinuin RjrptHlL I'Hl-.- E|tcf 


Pt,ATE 6 



I. Siccdll h [SI ctf w hi ir p] nc (Pin n j iniJiln ptaiita nil fjf (h> vert>' jEfa.** ( mi u 

f picQin) arid Ca n adji hi U'Cpras^ f Poa torn pr^i m}. Ccn t rc C-QunLVi. nrntrjil Pciinsytv ail la. 



I. unircAicJ mijcd cuk bruih at ri^lnT-. Ai \^h-, low i^cgc^Laticfi twp jtaaoQf after 

one itlcidtlve basal ipray. Power diitribuiien ihofllcaf pine-hardwoodi rejpon, Fed’ 
«ral KipcrLEiiEniji toE«il, central Virgiaia. 
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and are not part of an invading xtlaj succeeding the shrub stages, 
then the dollar costa of brush (ttee) control are on an eutlnily dif> 
ferent plane. These trees once removed are not capable of reinvading 
the remaining shrublnnds and vill not invade unless bare soil (their 
requisite for reinvosIon) is again ptoducod. In short, such species can 
be eliminated, not controlled. 



Figwh 3. —A ilii£r«mniitk pKieamion of iniiifl fionitic «mpofitkm. Acwdicg to tlut 
tliooTyT vctidtp granuip ihrubi^ md tita went til pdrcuol in llte tt tbc time ol Itit 
croppin^p £fv, or aibcr ctuiuopbe. ti rdcts^ or dAmauic tecdi^ The tuocetilw 

phyiio^anuc an: then due W the progretaivic demdapmcnt af thcic pSttiu* with 

the It^ taking longer to grow up tud crowd out the preceding »ttgeii 

THE APFUGATION OF YEGETATION DE^^ElJOPMENT 

It is not to be assumed that oue or the other of these hypotheses, 
“relay Soristics'’ or “Initial floristk compositionis eiclusive in any 
one region. Every cose of vegetation development known to me is a 
combination of both, with initial composition playing a larger role 
t han had been previously anticipated. Every tree sjiecies in every 
type of vegetation development has a role worthy of impartial in¬ 
vestigation if lowest-cost brush control is to be obtain^ for the 
land manager, 

CBASSLANO wl 

Consideration of the above principles leads inevitably and logically 
to tliB nejtt thought on vegetation managemont of these lands. Both 
forests (4) and annual weeds (1) are not permissible cover types. 

£S4iaB--B4—^si 
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One has to choose from Among Uie gamut of conuouiiitiea lying be^ 
tween these, and somewhat unfortunately segregated as “grasslands” 
and “shmblands,” Their nimdier and variety should demand a far 
more complex clossidcati on. The type of oonununi ty should be chosen 
in res[>cct to its nature as; (1) fulfilling the physical demands of the 
lend in respect to passabiiity for patrol, maintenance, reconstruction, 
etc. f {2) being cheapest in its “construction,” i. o., herbicidal root-kill 
(not just top-bill) of the unwanted existing trees; (3) being cheapest 
in its maintenance through the yeats, i. e., with the smallest invading 
relay of trees; and (4) being highest in conservation and publlc-reia- 
tions values, involving lanuscupo, game animals, song birds, and fire 
hazards. 

The tyi>i3 of herbicide treatment now enters the botanical picture. 
Summer-foliage blanket spraying tends to remove the broad-leaved 
plants, trees, shi'ubs, and f orbs, and to leave communities ol gtassUke 
plants—some of them grasses, others sedges—devold of attractive 
wildfiowers, and of legumes so important to wildlife. Sueh vegeta¬ 
tion, extraordinarily varied from regi<Hi to region and soil to soil, is 
arbitrarily and unsatisfactorily here lumped under the designation of 
“grassland.” Conversely, selective basal spraying leaves a far more 
varied mixtum of grosses, forbes, and slu-ubs, each community of 
which is worthy of separate observation end study. Since shrubs 
frequently dominate, this entire assemblage of plant communities is 
unceremoniously referred to as “slirubiand,'’ so called by virtue of the 
herbicidal treatment applied, and not because it is composed con¬ 
tinuously and constantly of shrubs. 

The economics of vegetation management of rights-of-way and 
roadsides has now developed bto on evaluation of whether the post- 
bUnbet-sprayed “grasslands” or the post-selective-sprayed “shrub- 
lands” are: (1) cbeai>est for conversion to them; (S) cheapest for 
maintenance of them in respect to reinvading tree seedlings; and 
(3) highest in public relations. Brought to play upon this subject 
ate my own investigations at STorfoik, Conn., extending through a 
quarter of a century, Field studies of rjghts-of-way have taken me 
in recent years through a territory stretching from tiie St. Lawrence 
River and tlie entire Atluntic seaboard to Illinois, Colorado, Okla¬ 
homa, and tlio Gulf const. IV'ith this territory in view, and other 
lands in mind, no botanist would ever make dogmatic assertions con¬ 
cerning “brush” Slid “grass ” any more than a forester would encom¬ 
pass his knowledge of American forest types and forest-management 
practices in a single paragraph, 

A generalization is showing through the welter of botanical details. 
Grasslands of forested regions, 90 percent of them, are appearing as 
relatively “open” communities—open to invading relays of trees, 
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especially pines, but also white ash, maples, ehns, and birches. They 
are not open to invasion by the shrubs of ornamental and 'wildlife 
value, and so the uimecesBary destruction of these by promiscuous 
spraying becomes of very critical importance. The shrublands, 90 
percent of them, ate relatively “closed” communities, not being invaded 
by tree seedlings once the original component of trees has been re¬ 
moved. Some have lasted 2S years and are still flourishing. 

Blanket'Sprayed grasslands hftve been more difficult to investigate, 
for undetstandable reasons. Nevertheless I have inspected the rights* 
of-way of the three eastern organizations that have most enthusiasti¬ 
cally embraced this type of management, and that have been most 
pleased with it. Let it be admitted that this type of herbicide treat¬ 
ment has cut brush control costs markedly below those of the original 
hand cutting. On the nther hand, even if one were to ignore the 
increased fire hazards and the destroyed wildlife and landscape ■values, 
1 still consider that the progi’am is technologically short-sighted. The 
first project, in New Hampshire, is relatively young, but white-pine 
seedlings are already beginning to invade. The second, in western 
Pennsylvania, is difficult to evaluate;, for its sponsor has usually stopped 
short of the goal of grassland (or rather, the herbicides have), and 
is allowing “brush" of increasingly greater heights to develop before 
respraying. After 9 years of spraying, it is not yet known what species 
are still being sprayed and whether these are from original root 
systems, or are seedling reinvaders, They are just “brush." The 
third, in Virginia, is “auccessfu]" in having established about 4,000 
ncres of a vegetation predominantly broom sedge, ■widely known as 
the Southeast's most flammable vegetation. Scrub pine is so rapidly 
invading this community that respraying is planned on a 5-year cycle. 
(This pine is peculiarly resistant to D-T sprays,) 

THE EXPERIMENTAL AREAS 

The committee on brush control of the American Museum of 
Natural Hiatoiy has a policy of establishing research and demonstra¬ 
tion areas in critical regions and continuing studies of the relative 
stabilities of various grasslands and shrublands and thus their com- 
paratire costs of maintenance. The studies are being carried out in 
cooperation with other agencies, and technical reports appear at 
irregular intervals in various pnbhcations. The publications collec¬ 
tively represent the American Museum System of Righfsofways Vege¬ 
tation Management. A list follows of the areas already established 
(fig. 4). The town in which tlie area is located is of the some name, 
unless otherwise given. All such lands have slraady undergone herbi- 
cidol treateenta, either on a commercial or research baaLs. 
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Vermoat.—VeriAJrfl Aret, Oriugie Coimt7i In fpruw-Sf Dorthern hardi^Do^B. 
kfiddletCJT jlree, s^atiieni part of the town^ Wa^hlti^oa CotiDtj, Ln whlte-pLoe 
northern hnrdwooile. Both are readelde areasp on tands of the WoshLactoa 
SleetTlc CooperntiTe, Tuc., East Slonti>elier, 

MaasaohctsetU.— Shirieff-A^cr Area^ northw^estern Middlesex Coactyp In whlto- 
plne transitloa hardwoods^ an Laode of the New Hhkigrbnd Powder Co. Lr^n^tm 
Area, eoQtheastem Middlesex Conntyp Ln centraL hartlwoode, on Lands of the 
Boston Edison Cotnjifitir. WSDE^, N'eedtmiUt Norfolk Oountyt a red-ma|>Ie 
s[WRmo in central hardwoods^ In eooperatlon with VVHDH Radio Station and 
Ihe Boston Horald Traveler Corp. 

Connecticut.—A ion Forest Area, NorfoUCp Litchfield Coyntyp roadslrlea and old 
delda In wblte-plne northom hardwoods, Area, Hartford Countyp 

on future gravel pltfli^ In pitch-pine central hardwoods. In cooperation with the 
Donning Sand and Cravel Company* Area, Fairfield Ctiuntyi a 

comDimdty of Fi&arftuna ionfa^o over 25 jeaca eld. In central hardw'oods. In 
coeperatLon with the Audubon Nntiire Center. Old ^oui^raak Area, Middlesex 
Conntyp In central hanlwooda. on lands of the soulhem New Engl Had Telephone 
Co. JV^ffon Area, New London Conntyp In eentral hardwoods, on lands of the 
Connect lent Tdght £ Power Oo. 

New York-—Afte^rawp Area* CattarAugus Cotuttyp In beech-maplep oa Lands of the 
Niagara MehawM Power Corp. Arm, Ulster County, In pltch-plne 

central hiinlwoods of the Shawangunlc Mountnlna. on lands of the Centmt 
Hudson Gas & EleetrLe Gorp> ^cw .Uife Arm, Bethel, !SliIllvan County,. 
In central hardwooils, of the sonlhem Catskills, on a line unlnvadcd by trees 
since lP3d, In cooperation with ihc Boy Bconts of An^erlcA, 

Pennsylvania.—ReM Eaf^te Area on the Bfthl Eagle State Porestp Lewis and 
Hartley, Union CouDtyp nod Miles, Centre County, In centrul hardwi^ods of 
the folded Aptialachlans, In cooperation with the State DepartEncnt of Fottt!?ts 
and Waters^ on lands of the Pennsylvania Power dc Light Co. 

West Union-Morgan Arm, Monongnifa Connty, on abandoned agrP 

cuUuml sites In central hardWEHMlaH on lamia of the Amcriean Telephone 
Telegraph Co^p Long iJnes Departluciit, Washington DLvlaloa.^ Rcoft Area, 
Boone County^ la humlEi central hArdw'oodo, on lands of Apt^Lachlan Electric 
Power Co. Logan Arm^ Logan County, In hnmld eentral hardwfK>ds, on lands 
of Islan d Craeic Coal CO. 

Virginia,—Lee Arm, Leo Experlmentai Forest^ Buckinghant, Pnebingham 
Connty, In centra] hnrdwocKln of the nppet Fiedmont, on rlghla^f-way. In 
cooperation with the U. 3, S4>Mthonfltera Forest Experiment Slallon. 

North Carallnji.—Rml Creek Arm, Bent Creek Experimental Forest. Avery 
CFeek, Buncombe County^ !n centre] hardwooflH of the sonthern AppalaehlanRp 
on rlKhts^of-wayp in cooperation with thn U. S. Southeastern Forest Experiment 
StaUon. Cawerta Area, ODweeta HydrologSo Laboratory, Macon County, In 
humid tninylUon hardwmHU of the southern Appalaeiiinna, on n ralu-gego 
rite, Lo cooperation with iho U, &, Souihcaetem Forest Expeilment Station. 

South CAToljfu^Rnttfm Area, Santee Experimental Forent, Berkeley County, In 
lohloUy-longlenf hardwoods of the eoastnl plain, on rtglits-nf-way. In coopera¬ 
tion with the C* S. SonthoosterD Forest Experiment Station. 

Georgia.—Nftehfrl Area, Hltchlti KiperlmeiitAl Forest, Jones County, In lobloUy 
hardwoods of the lower Piedmont, on rlghtsHOf-wBy. In cooperation with the 
Ui 3- Sonthefifttem Forest Experiment Station. 

Florida.—Oiutrcff Area, Oluslee Experfmental Forwt. Baker County, in slash- 
pine flatwoods of tho Cmmtal Plolo, on rlghtsrOf-way, In cooperation with the 
TJ. S, Soathcaatam Forest Experttnent Station. 
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f icu^it 4,— Map of ctitcrn United Stita^ iboflrio^ locition of tbe research trcAt of the 

Coounittcc fof CtetmeaJ Bruih Qmtiol RcooEEtmtndatjon*, ted lU efloperiting A^nrieL 
(Drawn by W* Tbaycr Chaae.) 

SIGNIFICANT PLANTS 

In the present state of knowledge it is diBicuH if not impossible to 
HiiTnmnrigtt the dftta from tlie eixperimental areas and from tny other 
studies in terms of Tegetation ty^ies or vegetation regions^ On the 
other hand) certain generalizations can be tentatively proposed for 
species that are known to be regionally abundant These will be 
considered in the following four sections, dealing respectively with 
trees, shrubs (including vines), forte and ferns, and grasses. 
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TfUK9 

The following species have been mvestigated in studies on rights 
of'waj and other nonforest vegetation types. The list includes 
only those seen in sufficient abundance to petznjt an estimate of their 
vegetational status. 


Pinus {Wiilte pSne) 

PinuM ^urutfi-rt pine) 

PinuE cari&sca (slaMO pine) 

(Lo!i3oUr ptn^} 

Pintit Tiffida (jiltdi ploe) 

Ftinuj echinata (nlioTtleilf ploe) 

Pfftitt i?{i:piNfana (scrub ptne) 

Ldrff (tamuHck) 

Picta mari^na (bUi^ ipfuce) 

Pic€a ru&€7ti (red sprtice) 

Teufra eanattnuit (bemlcp^> 

(balsam fir} 

di^iichum (baia c^riircss) 
Ta^odium ascendcno (pood cypress) 
Thuja iwidentnni (wMUh cedar} 
4%Hijitru$ virffiniana (red cedar) 
PopuJui tremuloid^E (quakltic 
Popular ffrandideniata (bl^ootlinspeD) 
haitamiftrQ (balsam popnlar) 
Popnltu dc»lio(def (eascera cotmaw^Ltd) 
SaU^ niffra (blade willow) 

Juphnt cinerea (buttieraut) 

Jiiptan* nfpra (btnek Waluut) 

Carpa cordf/ermtj (blttemnt) 

Carpa ocezfii (shagburk tdekorj) 

Carpa plahra (pljsuiit blck^i^) 
f7drp(nii« oaronnYm^ (blu^ beeeb) 
Oflfrpa (bop liorDbcaiii) 

n^ltiYo real-ei (black bircb) 

Betula Itfim (yeUow blndi) 

^e^ln ntpra (rlror blrcb) 

Betuta popuKfoUa (grar bitvb) 
B^ula papprifera (paper bircb) 

FapuE prandifaUa (beech) 

0*wreirj( borfirUx (uortherh tcsd ook) 
QuercKE troccituia (acArlel oak) 
ceJellqd (black oak) 

QucrcitM Idcpir (turkey oak> 

Qumw (aonthern red oak) 

OttCTwr imiribind'fca (blackjack oak) 
Qnrroiu nipra (water oak> 


pheUoE (wIIIdw oak) 

Quereu 9 efficrca (bloejack oak) 
Quervti$ tdrffiftiuna (live oak) 
QvereuE tleUata (post oak) 

QiKncuj aiba (white oak) 

Qutreug prinu^ (cbestuut oak) 

Crimur om^ricgmi (American elm) 
i7jinitt dZofei (winged clm> 

I7l»iur rtiftra {sllpjM>ry eim) 

UeliiE (hnekbert?) 

JYontff mbra (red mulbercT) 
JfafnoKa QuUminaia (cucumber tree) 
ifapaoKa ofr^(n(ana (awoet bay) 

(umbrella tree) 
LiHod^ndron tuBpIfera (tnUp tree) 
PerEca patuEtrii (aw'amp bay) 
BatEafraE ulMdum (wsaafraa) 
Zrtffi^fddnibar EtprdHfluQ (red gum) 
J’fatanuir oociEdeMlaKe (sycamDre) 
MaluH pumtU$ (apple) 

Amelanchier ^p. (tree shadbnabes) 
Vrata^ffUE spp. (hawthoma) 

PnitiUE pcnnEtflpanicd (pin cherry) 
Prunv* rcroltna (black cherry) 
OUdiiEia /riacuH(Aoi (bonny locuat) 
J?ob(!ii(a p9tudQa&ic(a (black locust) 
AiZaiiflLct al|ifrfin4 (ailoDthua) 

Acer (atigar maple) 

Ac€r EiK^arinum (sUrer tnaple) 
dcerruBrani (red maple) 

Acer nf pundo (boi-clder ) 

TNlid amfTieana (bas^eod) 

Npsaa (black gum) 

NpEEa doaorlca (lupelo gum) 
OiOipefandrurn arborenni (acura'ood) 
I^ioipproE virpiii^anu (peisImmerL) 

PraatinuE ami^rimna (white nab) 
Frd^nuaiKPniuplcanfca (red and green 
ofiJies) 

PraminM* niffrd (black aah) 


In right-of-wn}-' ye^ctatioii manageaientj trees are of sigtiifioance 
in two respects. First are the trees that are already therg and that 
must sooner or later be root-killed. These include not only the 
large and obvio^ aprouta and stickers, btifc also a vast number of small 
shoots a foot high and less. Such shoots have customariJ^ passed. 
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eTen among botanists and foreatera, as “seedlinge.'' Upon investiga¬ 
tion, however, the great majority appear to arise from the under¬ 
ground parts of such root^suckering species as biack locust, ailanthua, 
quaking aspen, and sassafras; from large massive roots, so large in 
the case of some oaks, that they ore Imown as *^stool sprouts” in the 
Ozarks, with an age of several decades at least; and from small plants 
10 years of age or more, growing less than an inch a year, and being 
constantly nipped back by animals. These last two categories are not 
considered a management problem, us natural agencies have served 
to keep them in check and may be presumed to continue to do so. 

Second are the true seedlings that are cnrrently invading. From a 
manugement viewpoint, thetse include all young trees less than 10 
years of age which will become a future bniah problem requiring 
“maintenance” sprayings. Thus, “conversion” is designed to leave 
such plant communities as will resist invRSion by Uiese seedlings; and 
A study of where tbcee seedlings occur becomes a moat important held 
of botanical investigation. 

^lost tree species are not actively invading nonforest plant com- 
muni ties, despite the assertions of ecological theory and a wealth of 
ecological literature which interijrets mixtures of trees and slmibs 
as demonstrations of such successions. Even the oaks and hickories, 
predominant in a majority of eastern forests, show no evidence of 
such active invasion. This is true for tlio southeastern pinclands, 
where the hardwood invasion is an unquestioned silvicultural fact, 
doubted by none but a few persons who consider the bulk of such 
liardwoods as coming from root systems of the same age aa, or older 
than, the silviculturally desired pines. 

The following, and only the following, tree species have been seen 
to invade in suflident numbers to create a serious brush problem, 
involving additional costly sprayings: 


PfilHt pine) 

Finut puZuifrit 
Pliiiif (filesh pine) 

Pinu€tatd& p^oe) 

fpUi^hpdB^) 

Fiiiot (flhortleaf plne> 

PiBifs fscrub ptne) 


Bcfnta bJri’h} 

CTfwtfjr americ^n^ fAmorScOfl elm) 
UUrpPtT tiln) 

/ulJpf/fTii ihilip-trec) 
^ccr#dc?ft<inini {nigftT loaple) 

Jlswr rvlrum (red maple) 

jrfiffifitff nmcriUKtna (white AAb) 


Of these, the one genus Pinujf far outranks tlie others in acres and 
m numhers of individuals so invading. White ash is nejct in obun- 
dance. The elms, maples, birches, and tulip-trees are less important, 
and, in the case of gray birch, far less so than its commonly assumed 
status os an old-deld invader would indicate. 

A very sharp difference exists between the ability of these trees 
to invade the majority of thin grasslonda (produced by indiscrimmate 
blanket spraying) and the shmbknds (produced by selective spray- 
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ing). All seedling inTosion mentioned abore is restricted esoltisiTei^ 
to such grasslands, even thoogh the production of such giesalands on 
Tighta-of-way is being advocated by the country’s lending chemical 
manufacturers and spraying contractors. No tree seedling invasion 
in significant quantities has yet been observed in any shrubland, even 
tiiough some of these ahrubland types are known to be S5 years of aget 


suauss 

The following shrubs and vines have been found to occur in suffi¬ 
cient obuadanoo on rights-of-way and roadsides to form either a pure 
type or to give character to the vegetation. The starred names are 
those of importance to wildlife as food, three stars indicating those 
of the greatffit importance. Tlie daggered names are those of high 
landscape value. All these species are being destroyed in the present 
programs to eliminate woody gTOw*th, 


^Jffnfperuf Juniper) f 

••♦Serewoa rffpena (palmetto) 
rciundifolla 

***^mit^ (^reentrler) 

cordafu (willow) 

*Sulis (ptiasjwiUoir) 

(prairie willow) 

Us &fa no (Delib's willow ) 

*SaUs4ericea (slUty wHlow) 

{aweeE£em) 
rerf/rrfi (waimyrtle) 
*C 7 orpZi #4 Eimerieoita (Amor Lean ba:sal) 
*€<frplu$ (beaked tias^el) 

^Alnut rupetft (nortbetb alder) 
acmrfolo (Boulkeru alder) 
(chlaatiapln) 
•■•fliferPMa iitti/olifl (Benib oak) 

^Qwcrni# prlnolde-r (chlnqnoplo oak) 
ooftotfetu^t (Am^'tlcau bar¬ 
berry) t 

*Berbeti 4 (conmioa bar¬ 

berry) t 

Atimfno fHfo&a (pawpaw) 

*Lind<^a (apld^bdali) 

By!dranffm (^lld by- 

driLii^)t 

v^irffiniana {wjtdl bci^el) 
Bpirn^a iaHfoUii (meadowBWf?et) 
Bp^mea i^>^n^^nto§^ (ateeplebd^) 
Aronla ar&urj/olfa {redcL{>keberry)t 
Aremia melonoeaiTa (bbiek choke- 
berry)t 

*Am^Uineh Jer ipp, (low abadboabep)t 
oJ^c^hoHfeajir (blackberry) 
***Aubu«oeefdeHiaftf (black raipberry) 


***Rubu4 (da^u$ (raspberry) 

**jRubua o^proffTt (flowcrUig rflap- 
betryjt 

**Rosa Epp. {wild roses)t 
**Fruniit aUeffheMens^^ (Hyieghany 
pluM)t 

*FninvE americ^n^ (wl]dplm)1 
***FrtiHnif pirpfafuna (ebokccherry)f 
■Creioe^rwt Bpp, (bawUiania)t 
CerciE ca A*2deri$(M (rMU>nd)t 

i^pall^a (wEnged i]lllPac)t 
It^phlna (atni^bDrii Bnimic>t 
(smoptb sumac) t 
■■//eaopaoa (AmerEcim boHy)f 
••lies verticUtistiA (winterherry) t 
*ncT fflabra {gnllbcrry) 

•Bacii^muE ameticanu (strawberry- 
basb)!- 

*CeIaalrut tPindca^ (bEltcrswoeDt 
j^ferpAylfri MfoUa (bladdernut) 
CroaolAu^ omeHconva (New Jersey 
tea) 

•**VtfUt (grapes) 

**Fiirihenool4iu$ ^ainfruef^Ua (Vir- 
plnla cTocpDr) 

Hpp^eum spp. (abnibby byperl- 
cums) 

••Comifi fiorlda (flowering dogwuecDt 

■■DoniKA (red iiBler)t 

"Corfiirt rvpoto (roiiad-lesred dog¬ 
wood) 

••{7orrtm um^um (silky dogwood) 

raeemoEit (pauleled log- 
frtOd)t 
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**(70imut arfeni(/alla (alteraate'learEd 
dD^ocid) 

Clcthra QtnifoUa (pepperbnah) t 
Cleikra iomentOia (wJiHealflerJ 
/ZAarfdfffmdron mQstmUffi (rhododen- 

ilr<ia>t 

Hudf/lorMni (pink 

J^^od{>d^{(r47l roteum (pink aza¬ 
lea) t 

jfAadodexidroii (white 

Bwainp ouLlea) t 

Jatifolla (monDtain laurel)t 
Kalmia (ftbcep laurel)t 

HffujfHtti* (tiMtleberrF) 
***Oa}ftu 4 «ticia bacc^ift (liuckleberrj) 
^♦Dai/fBttcPckl fr^ndCEa (daacleberry) 
T-scciaiunt «famincuitt (deerljerry) 
•^•Tacdn futn nt (low bluetJorry) 

(low blue¬ 
berry) 

***Voceiftium corpaiboiuia (tall bSue- 

beriT) 

Si^mptocc* finclorifl (Bweetleaf) 


{^cr^entfuM jw«pertftfr€ai (jrellaw 
Jeasat&lte) t 

(?alfrcarpa lanteriouHa (Freach nnil- 
berry) 

radfffliJTi (trutupetereepe^) t 
o^rpreofatu (crose^tne) 

(button- 

buab) 

winadcjtM* tbluekberrleil 

elder)! 

***^aifibtiicii4 p a ^ fi 0 a 4 (redberried 
elder)! 

••Fi&ifrtiuiw aJial/otfviv}^ (hobbtebu^b) f 
*^F(bfrnrtaizieai4lno(dei (wlldtDkln)t 
knlapo (nannyb€srry>t 
••FifiMmum riiflnetQUiatLum (down^' 
arrowwoDdJt 

’^Fibumain airdum (poBaum hnw)! 
•*r)|jUrailFFi dmfatum (arrowwaDLl)! 
^•jLoii^cero jcrponlM (Japane^ bonoy- 
Huekle) t 

••£pmp\«?Wain7(?i orb^culaliif (cortil- 
berryjt 

i>ferpfWo Zouleer^ (bnah bonej- 
Buckle) 


FOBB 5 mo FCIIM 


There are relatively few apeeies of foiba (herbaceous seed plaiits 
otlier than grasslike plants) and ferns capable of predominating in 
plant communities, although the number of different species 'wlilch 
enter all communities as minor components runs up to several hun¬ 
dred. Among the colonial ferns are: 

OncckQ fliCwJiibjHf (»eji«IU;ve feni) •P^eHdlt£^w aauilintim (bratk^o) 
DennAfu^dfla pufiCtfftibTi^ (bay- no^rebDruc^efufii. 

flcuated fern) 

Theae are all r^istant to sprtijs and consequently tend to predomi¬ 
nate on blanket-sprayed areas. Yet^ Ci^cept for tbe occasional use of 
bmckcn by deer, these commuaities are of negligible Talue for wildlife. 
They are also resistant to invasion by tree seedlings. 

The only forbs observed to produce dense covers in the East are tlie 
goldenrodsi and of them only the following as yet can be mentioned: 


S^Udaff^ aJtiMMimiA 
BoUdfls^ a#p*rfl 
FafMayP canadmti^ 


SttUdaffo pramilHl/c^na 
nippjfl 


Such covers have high value as deterrents to tree-seedling invasion 
and for tlieir insect populations needed as wildlife food. They are 
easily destroyed by indiscriminate spraying and have not been seen to 
return if thus eliminated. 
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Although the uuiDber of species of gi'asses and grasslike plants 
totals several hundred, those that predominate in setnLnatural grass- 
lands in tlie East are remarkably lew. Swamp grasses form a group 
that can be studied separately. They lueluda not only true grasses 
such as Galamaffroftit can&demU and AruTidinaria ieetii, but also many 
juncuses, sedges, and cyperusea. Such plant covers, not areaUy im¬ 
portant, may grow 4 to 11 or more feet high, and although they cun 
resist forest invasion they ore more diiUcuIt to traverse than some 
shrub covers. 

Among the upland grasses, Axcynoptu ^ompresmt is unique. It oc¬ 
curs abundantly in only a limited urea of the Southeast, where it in¬ 
vades readily after disturbance if the land is being pastured, and pro¬ 
duces a dense lawnlike turf us long us the pasturing is continued. In 
this respect, it is ideal for nghts-of’Way. Mh ny of the ungraaed south¬ 
eastern grasslaiids are mixtures of Arhtida (three-awns), Sporoiolua 
f Utipa (needle grasses) a.ad AndrapOffm (beardgrassea). 
Throughout the Northeast and Central JEast, pr^ominating species 
include the following; 


AsfroatU alba (redtop) 

/V«(ir<?a rttferci u«l teiscae} 
Axiaofgut/tKm oioratvm (Juao sraiu} 
Andropoffan tcopariitt (buneli grass) 
AndropoffQH virpinicua (braoin stfOgo) 


i’anft.'um atoJ P. latifoHvm 

(panics) 

UofiiAanffl fpfcafa (poverty grofs) 
Varc-r pentgivasica (wdgi!) 


Of those, tlte two panics, of similar site requirements, form a dense 
grassland, knee-high, that should successfully keep out tree seodliugs 
but is not too easy to walk through. All the other grassland types are 
low Olid open ond aucce^uUy serve os a seedbed for the invading trees 
mentioned above, w'hcnever parent trees are present. It has long been 
kuoa'n to foresters and other field biologists that certain trees, espe- 
eially pines, will invade these gi asslands, and such knowledge has con¬ 
ditioned tlieir silvicultural practices. FurtbeiJiiore, the value of such 
grasslands for wildlife is eztrentely low. They are grasod foe a very 
short time in spring by deer, and tlie insect popiilations are needed 
for the ohicka of game birds, UiougU this factor is seldom limiting 
because grassy patches are almost al ways scattered through the “ahrub- 
land” types. A few 5{»ecies of grasses pitoluce important seed crops, 
but these have not yet been seen to predominate in right-of-way 
grasslands. Contemporary scientific knowledge certainly does not 
recommend these gr^onds to the utility corporations os ideal for 
their brush-control problems or as satisfying the needs of wildlife. 

It should perhaps be added that certain lands give no IndicatioD of 
having the potentiality of bearing any grassy cover. This is true for 
certain acid, steep, or rocky slopee. In these instances, no amount of 
brush spraying will create a grassland. 
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SUJtMARY 

Vegetation management, a synthetic field inyolring basic sciences 
as well ns forestry, range management, wildlife management, and 
other branches of land management, has recently been applied to 
roadsides and rights-of-way. The rights-of-way inoUide electric- 
power transmission and distribution lines, telephone lines, pipelines, 
railroad rights-of-way, and roadways, and in the aggregate repre¬ 
sent a large acreage. These lands comprise a series of narrow belts, 
each with its different demands and tolerances, varying from complete 
bareness, as on rail ballast, to tall shrubs on the sides of power lines. 
In addition to the direct importance of these lands for transportation 
of men, materials, and power, they are of great public interest and 
are important in the national economy. Factors involTed in maintain¬ 
ing such areas include potential fire hazards (such as flammabla dry 
grasses), landscaping with ornamental shrubs, control of undesirable 
plants, and the preservation of wildlife habitats for game and small 
birds. 

Tlie control of vegetation with herbicide sprays is being studied. 
The chemicals now mostly used are esters of S, 4-D and S, 4, 5-T and, 
to a lesser erdent, anunonium sulfamate. These are generally applied 
as a summer-foliage blanket spray, using knapsack sprayers. This 
technique has been heavily exploited by many chemical manufacturers 
and spraying contractors to produce giasslanda. The grasslands, 
attractive in superficial appearance, are open to invasion by certain 
tree sjiecies, are frequently a fire hazard, are relative deserts for 
wildlife, and are devoid of ornamental shrubs and wildflowers. The 
technique of selective basal spraying is usually preferable, and results 
in H ‘^shrubland’’ composed of shrubs, forbs, and grass. Such vegeta¬ 
tion resists tree-seedling invasion, is less of a dre hazard, and has 
optimum value for wildlife and the ornamental plants naturally 
occurring. 

The vegetation development refers to the orderly succession of 
vegetation types on land from which the original vegetation has been 
removed. On abandoned agricultural lands, this development com¬ 
prises a succession from annual weeds, through grasslands, forblands, 
shrublands, and finally forests. The interpretation of this develop¬ 
ment has usually been in terms of a succession of invading “relBys,” 
each succeeding another in one community. Borent investigations 
show that tlie initial floristic composition is of major importance in 
that most of the trees and shrubs entered in n vety early stage of de¬ 
velopment, and only assumed physiognomic importance at a later 
time Such conditions are of considerable economic value, for un¬ 
wanted trees of this category do not rei tirade, once they are root- 
killed by herbicides. 


322 ANNUAL KEPORT SMITHSONIAN INSTirOTION, IPB3 

Twenty-three research areas, mainly sprayed rights-of-way, hsTB 
now been established in 11 States, in cooperation with research, edu¬ 
cational, and nonprofit organizations. Over 75 species of trees are 
on the plots, none of which show significant evidence of invading 
shrub communities. Pinos, birches, elms, tulip-trees, maples, and 
ashea can invade the grasslands however, sometimes so readily and in 
such numbers as In' require respraying at 6-ycar inteiwals. Over 90 
kinds of shrEiba can be sufficiently abundant to characterize the vegeta¬ 
tion, and the majority of these have high values as ornamentals and 
as a source of food for wildlife. Only four ferns and sir forbs (all 
g^ldenrods) form relatively pure plant communities, and all are re¬ 
sistant to tree reinvasion. The number of upland grasses and grass¬ 
like plants that predominate in pure stands has been far fewer than 
originally anticipated. The commonest in the Northeast and Central 
East belong to but ^ven genera. All except two panica show them¬ 
selves open to mvosion by tree seedlings, but not by shrub seedlings. 
Creation of these grasslands is therefore usually detrimental to the 
inter^ts of both the managers of the lands and the public through 
the permniient loss of attractive landscape and wildlife habitats. 

In conclusion, present botanical knowledge indicates that most of 
the upland grasslands are easily invaded by a few species of trees, 
whereas the ahrublands are relatively scaled against tree reinvasion, 

A list of literature references concerning the Americiin Museum 
System of Rightofwaya Vegetation Management may be had on 
request from the Department of Conservation and General Ecology, 
American Museum of Natural History, New York £4, Arrangements 
for the loan of a colored talking film on the subject may be made by 
addressing tlie Film Library of the Museum, 



Applied Systematics: 

The Usefulness of Scientific Names of 
Animals and Plants' 

By Wauio L Schmitt 

Htad Cuimw 0 / ZooiQgy 
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tt fiu to flUppOiie Ha munj' do tfinl clnaaiUcAtlDa Is an outmoded phase 
of Dottltal hUrtory. Et affords a condmilii^ teat of cToLntlonar^ dociriDo. The 
Increasing rsflncmont of hlologleal study greater certainty tliaa ever 

before of the identity nf anltnala and planta oflod in experlmeutaL work. The 
fact that all organtama are how coasldered to be part of one great teoilly tree 
la a cbalieuge to the lateUlgenco and sMO of the closaffier who naiiat reeonatruet 
tbnt tree Actnally the hoBlneaa of classIhcatlQii hoi today giontcr vitality 
and algnlflcacee than ever before. , ^ , 

—Pam B. EEAaa 


The FtELo of biological systematica is a broad one, and mthin it aro 
brought together at least a part of all natural-scieiice discipUnea It 
represonta the orderly understanding and the sujti total of our knowl¬ 
edge of the miiina! and plant kingdoms. I shall confine myself chiedy 
to the taxonomic side of the subject^ so largely devoted to knowing the 
scientific names of organisms. However^ to name animals and plants 
intelligently you need to know a great deal about theta, tlieir makeup, 
lives, growth, behavior, and geographic distribution; in short, their 
biology in the broadest sense of the word. 

^ AdilrttE ElT^n Kt thw Zmlofliti” tUnnrr, MLPQil mceUfir the ARitrIcta 
fpr the AdTAD»!B«Pt Bdtni^p St. LoUli, DmmbtT ICp laHS- Cratcfal ackauwled^iti t 
U iMdv 10 Of. Paul B, SeLn> of tatft Unltfriltr^ asd CharlM ScHblitr'l SOMC lac., for 
p«rzstiil<kn to MM flplfnilib to tliJi MtiMlt a quotation ffout Dr. Sun’s bcki-h ^iniirln 
Dnrwla” (lesO); to Ibo Imli BAJOdoad Pnrlt of Jotkai Hoiiltlaa lJ|ilTtnUF« for n f«w 
pflrllBfnl Tfurd* from Mi «4dnu ■*rffllili of MCKiflm BlotoBf,” {labllibcd bi 
(IBSet I to KUoo tar m ^aotatlon from hli "AuliuJi] <l92T ; IGiS) : ad 4 to 

Or. OeoruB Qftrlord eitaiiionp of the Ataericim HutrELci of Natunl Htitury, for ItaB quotm- 
tJon from hli prtmolplEi of CUuUcatlaa ud a ClJWlAcitloD of M aTaini i li ” 

323 






324 aEI^>»T SMITHSONIAN INSTITUTION, lOSS 

SYSTEMATIC5 IK EVERYDAY LIFE 

EveryoDfi ftt heart is a tasonoaust, either by yirtue of secesalty 
or because of mere curiositj. From childhood up we want to know 
the names of things. What is this, that, or tlie other object^how, 
where, why, and what? Children at an early age readily learn to 
distinguish a number of common things—birds, the various ivild- 
flowers;, poison-ivy, bees, wasps, and y ellow jackets—according to tlieir 
experience. 

Every good housewife can identify the tiny moth flitting through 
the bedroom or the parlor if it be a clothes moth. This knowledge 
has a doUars-and-cents value, for the name of a beast or a pest indicates 
the method of control to be applied. With further experience she 
can distinguish tliis kind or species from one that may more ntrely 
flutter through the house but in more disturbing numbers—the mi>th 
that sometimes appears in your packaged grain or cereals. Or per¬ 
haps it is the winged ant coming out from under the house that catches 
her attention. In mere self-interest she will want to know if it is 
an ant or a termite, which, by tlie way, is not an ant but an insect of 
quite another order and family. There are also wood-destroying 
ants, tlie carpenter ants, infesting houses, yet these rarely if ever 
become serious pests. With the identiflcation comes the scientific 
name, which is the key, the index entry, indeed the only device which 
will open up for one the world’s literature containing the extant in¬ 
formation regarding any object, animal, mineral, or plant. If a 
name cannot be found for it, the object is probably new and unde- 
scribed, in winch case the information regarding it is yet to be 
developed. 

Indeed, wherever man comes to grips with the problems of life and 
living, the importance of tlie names of things is most vital, whether 
he be concerned with disease, the production of food, or merely safe 
drinking water. 

The physical fitness of drinking water can readily be determined by 
chemical analysis, but only by Identifying the organisms existing in 
it, or rather determining the absence of certain of them, can its safety 
be assured. Among the biological oontaminants that need to be dis¬ 
tinguished are to be numbered first of all the enteric bacilli and 
amoebae, the “germs” of typhoid and cholera; copepods, which arc the 
intermediate hosts of the broad tapeworm of Europe now established 
in parts of this country; and a host of other organbms that vary as to 
locality. Unknown waters are not safe to drink even in the high 
Arctic with its extremely low, often killing temperatures, for there 
the melting ice and snow in the spring expose and redistribute the 
well-preserved refuse of the long winter months from human habita¬ 
tions. But please do not look askance at the glass of drinking water 
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before you* Our modem municipal waterworks talce pains to treat 
and filter it carefully* Yet accidents happen and phimbin^^ iristalla- 
tions have been found faulty, as in Chicago, where carele^eea in 
this respect resulted in 70 deo^ths from amoebic dysentery a few years 
ago- 

Wfiether the water be fresh or solt, pollution not only renders it 
unfit for use* but, if in sufficient degree, will also destroy tlm inhabi¬ 
tants useful and economically important to man. 

Dr, Ruth Patrick, curator of limnology, specializing in diatoms at 
the Academy of Natural Sciences of Pliiladelphia, as the result of her 
iiiTestigatioiis in certain Pennaylyania streams* was perhaps the first 
to stress the importance of the specific naming of the organisms present 
in the eraluetion of stream pollution, its kind or type, and duration. 
She found that the heretofore frequently tried method of using 
indicator organisms simply did not supply the dat4i needed to make 
such evaluations. 

All groups of plants and animals living in a stream, particularly the 
sessile or attached forms^ or those which moved about in only a small 
area, merited serious oonsidemtion definitely at the species kvtsl. Tliis 
entailed extensive collecting in relatively shallow water, the area in 
which the majority of such forms live, and required the Gooperation 
of a number of esporienced taxonomists to identify specifically the 
material collected, especially the algae^ rotifers, worms, mollusfcs, 
Crustacea, bisects, and fishes. Sooner or later we all discover, as did 
Dr. Patrick, that there is no satisfactory shortcut to the solution of 
& biologic problem, ecologic, medical, agricultural, or otherwise, that 
ignoivfl names of the species involved. 

ENGINEERING 

Ordinarily you would not expect an electric light company to have 
a biological problem, let alone one in which mollusfcs were involved. 
Six or seven years ago a heavily armored power cable lying on the 
bottom of the bay between Palm Beach and West Palm Beach suffered 
one of a series of blowouta as the result of the penetmtion of the 
outer insulation and the heavy-load casing by marine mollusks- The 
company's officials naturally wanted to know wliat manner of shell¬ 
fish this was and what could he done to prevent further damage. 
Though the animal was found to be a new spcciesp wliich was subse¬ 
quently diiscribed, it was at once recognized by the exjsert to whom 
it was submitted as belojiging to a genus of boring mollusks which 
would quickly be suffocated if the cable were buried several inches 
below the bottom of the bay* This would also prevent further damage 
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of same sort. In the 8 years yireceditig, the cable had suffered 15 
failures, entailing repairs costing upTrards of $12,000. Here an 
identification solved a costly engineering problenu 

THE FIELD OF ECOLOGy 

Engineering problems accompanied by specimens are easier to solve 
than ecological ones unsupported by specimeins, Beeently an ecologist 
wos discussing the behavior of a green parrotfish in the waters about a 
tropical island. You can imagine his consternation when he was 
asked to which of 10 posible species he was referring I 

The importance of specific names to ecologists may be illustrated 
by this escerpt from a letter received by one of our Museum curators 
from a well-known student of jungle life; “I have all of my volumi¬ 
nous field notes ready and only await the names of the [specimens] 
which I sent you a long time ago. Have you had a chance to go over 
them f I have the n ames of most, but there are st il I many left and I can 
publish nothing until I get them.*’ 

And Cliarles Elton, in his book “Animal Ecology,” writes; “One of 
the biggest tasks confronting anyone engaged upon ecological survey 
work is that of getting all the animals identified. Indeed, it is usually 
impossible to get all groups identified down to species, owing to lag 
in tlie ^ematio study of some of them. The material collected may 
either be worked out by the ecologist himself or he may get tlve speci¬ 
mens identified by esperts. Tlie latter plan is ti^e better of the two, 
since it ^ much more sensible to get animals identified properly by a 
man who knows them well, than to attain a fallacious sense of inde¬ 
pendence by working them out oneself—wrong,” 

EVOLUTION AND GENETICS STUDIES 

The abundance of the pasturage in what are known as “the meadows 
of the sea” is being evaluated these days by die oceanographers in 
terms of the chlorophyll collected by their continuous plankton xe- 
corders without having to take the pains of identifying the many 
speciesofwhichtheplanktonmassiscomposed. Atleastsamplingsof 
the organisms involved should be specifically determined, for there 
arc bad as well as good planktoners in the sea, just as there are good 
and bad plants on soma of our western ranges, Pasturage in meadows 
on land, by certain tests, may yidd a very high chlorophyll rating, 
but a lot of it could be locowecd. If the marine chlorophyll ratings 
are to have real significance, the species on which they arc based need 
to be known. 

In evolutionary and genetic studies, it is especially important to 
know well the species dealt with and the literature about them. Years 
of effort can go for naught if pertinent ta^conomio finds, procedures, 
and discoveries are disregarded, 
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An unfortunate sngtance of this sort was a rather impressive report 
on “An Investigation of Evolution in Clirysomelid Beetles of the 
Genus Leptinotana^ published some years ago, a 3M-pag6 volume, 
illustrated with 31 test figures and SO plates, soaie in color, j^^de 
from a number of uunecesaary nomenclatorial mistakes, records of 
distribution and occurrence were far out of line witli published work 
on these beetles. Although the author stated that three species were 
found in the United States, and that life histories were almost entirtly 
undescribed, actually eight species were known from the States at the 
time, and seven life histories had bean published previously. Several 
forms which he enumerated as species were invalidated by eyiUeneo 
given in his own work, and to have given it standing he should have 
supplied or published elsewhere satisfactory descriptions of the new 
forms he mentioned but concerning which his teat was insufficient an 

unclear. .. , , . 

the informed entomologist who reviewed tins work remarki^, 

‘‘Even a slight acfiuaintauce with the literature of the siibjtwt would 
liave saved [tlm author] from errors which are surprising in a man 
who claims to have devoted eleven years to his subject.’' Is it not to be 
regretted that so much time and money were expended O’l so 

deficient for want of adequate taxonomic background 1 For it is toe 
systematist,” said Raymond Pearl, “who lias funiished the bricks with 
which too whole structure of biological knowledge has been reared. 
Without his labors the fact of organic evolution could scarcely have 
been perceived and it is he who today really sets the basic problem for 
the geneticist and the student of exporimentel evolution,” 

im NATIONAL MUSEU^rS CONTaiBUTION TO STSTE-MATIC STUDIES 

The U. S. National ilusoum is one of tho world’s great centers for 
systematic rescarcli. The studies that the Museum is unable to sccoin* 
plish with its own staff it tries to encourage others to undertake. That 
is how it happened that toe lute Dr. J. A. Cushman became interested 
in working up the Museum’s collections of Fornminifero. In iiis day 
he knew' more about the classification and distribution in time and 
space of Foram i ni fera ths n perlmps any other man. H i s great know! - 
edge of these shelled protozoans was derived in great measure from 
the vast collections that had been dredged up from the seven seas and 
stored in the National Museum, largely unstudied, Iwfore hi« time. 

"When these microscopio organisms came into prominence as primary 
indicators of oil-bearing strata, particularly in the Gulf of Mexico 
region, Dr. Cushman was the authority to whom the oil companies 
turned for help in applying tliis information. His special taxonomic 
knowledge of the group enabled him to predict from the species 
brought up in drillings the proximity of a given sample to oil-beanng 
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!;?trata within several hundred feet. His detenoinfttions were worth 
millions of dollars in revenTLe to the oil oompunies and in taxes to tlie 
United States Government. Tliough other techniques, electronic and 
ll^phjsical, are now ffeqnerilly employed in prospectin^g for oil, the 
Foraminifera are still important in identifying and corrdating strata 
and in subsurface mapping in oU-piixlueing areas. 

The foregoing is perhaps the most outstanding example of the even¬ 
tual successful application of purely ^tematic studies and the nam¬ 
ing of species to economic ends. It can safely lie said that most, if not 
all, systematic work hns a dollars-and-ccnta value, perhaps not today 
or tomorrow, hut certainly in time. 

BIOLOCICAL CONTROLS 

In looking over some recent literature dealing with biological con- 
IrolSj I saw reference to the classical example with which I became 
scqnairittxl in my earlier days in the Government service some 40 years 
ago. Tt was the storj^ of the identification of an insect that played 
tlie role of a villain threatening the destruction of the sugar industry 
of Mauritius back in 1910, and how it was drciimvented in the best 
tradition of the popular ^who-done-its” by a systematic entomologist. 
The villain was a dc^nictive white grub that bored in tbe roots of 
the sugarcane, killing the plant. It appeared very suddenly in mich 
^ilarming numljers and spread so rapidly that tha threat of the rtnna- 
tion of the plantations of sugarcane, the big money crop of the island, 
could not be ignored. With such information a^ was at hand, the best 
guess was that tbe borer was the lana of an African genus of beetle 
represented on the island by two epecies and the only remedies that 
suggested Ibemsclv^ were to dig up the root stumps to destroy the 
larvae or to catch the beetles its they flew about at night in search of 
food. Tlie invader, lurking unknown in introduced cane cutting*, 
and finding itself a favorable environment wilhout enemies,, in re¬ 
productive capacity far outstripped all human effort*^ to control it 
despite tbe fact that in less than 6 months more than 27 million insects 
were accounts for. Meanwhile, the sid of tiio specialista in the 
British Museum was sought. With the extensive reference collec¬ 
tions and library there available^ it was soon determined that the beetle 
wiis not an African one, but a Xew World form, of which, however, 
no record or sjurcific description could be found. In an ensuing search 
dirough the large collections of that Museum three spocimena of this 
selfsame beetle, lal>cled ^Trinidad,^ tumed up. The fact that this 
native of the West Indies had never been mentioned in literature 
implied that it was of so little economic impoitance that it had failed 
to attract the attention of any entomologists stationed in the islands. 
What kept its numbers down at hornet 
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With specimens for compurison, a trained entomologist soon located 
both tho beetle end its larval stages in cane roots on Barbados. It 
further developed that there it had two natural enemies. Tlie only 
one in evidence at the time was a so-called blackbird which eagerly 
followed fleld baiula rooting up cane stumps, to eat the gruba turned 
up, but unable to reach those heneatJi the ground. The other natural 
enemy, a tiny, inconspicuous wasp, was discovered by a neat hit of 
detecdve work on the part of the entoraologista. Attached to one of 
several Barbados root borers transmitted to the British Museum was 
observed a tiny white grub. In the manner of its altaclinient it sug' 
gested the larval stage of a email wasp common in Barbados, one of 
the family of solitary wasps known to parasitize beetle larvae but 
not heretofore the cane borer. The wasp lays her eggs upon the borers 
after paralyzing them with her sting so tliat they will serve as food 
for her own young on liatching. Introduced into Mauritius, this little 
wasp soon turned the tables on the cane borer. 

One cannot leave the subject of biological controls in the field of 
agriculture without touching upon one of tlie most remarkable suc¬ 
cesses of all time. This particular one wus made possible by the 
taxonomic studies that preceded, and were undertaken in connection 
with it It was tlic conquest of the prickly pear in Australia by the 
cactus moth borer, Cactoblastid. 

Cactuses are peculiar to the ifew World. As horticultural curiosi¬ 
ties, and also as hosts of tlie cochineal insect, they weiu introduced 
shortly after tlieir discovery into many other lauds. The dates of 
tho early introductious of tlie prickly pours, or Opuntios, into Austra¬ 
lia ai'e not known. Some planted as hedges and in gardens escaped 
to run wild in the surrounding country. As iivith the cano borer in 
Mauritius, in a favorable environmeut and without natural enemies 
to keep them m check, they spread at a tremendous ro te. The rapidity 
of their increase has been called one of the botanical wonders of the 
world. In a period of 20 years the land area preempted by these 
prickly pears increased from 10 million to 50 million acres. 

It was imperative that something drastic be done if the Opuntias 
were not to take over the land. Millions of acres had become veri¬ 
table wildernesses of prickly pears. Tlin Australifiiis soon diacovored 
that the cost of eradicating cacti by hand, poison, or iiiechemical means 
so greatly exceeded the value of the laud tiiut it was prohibitive. 
Some less costly method would have to be employed if the Land was 
to be reclaimed. Biological control seemed to ofler the greatest hope. 
Forthwith, the ^stematic literature of the world wtw searched for all 
pertinent information—the kinds, distribution, and habits of the 
prickly pears, and es|>eci8lly the literature relating to the animals 
and plantfl that have been reported to live in or upon them. Austral¬ 
ian ontomdogisto searched the world, so to speak, for the known and 
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yet utiknowD enemies of prickly pears, studyin" those preserved in 
museum collections, as well as the living ones in the field. The most 
favorable places for tlieso mTestigations were Argentina and the 
United States, where the great natural stands of “pears" existed. 
Some 150 to 160 different kinds of insects injurious to the cacti were 
found, of W'hich 50 proved to be new to science. Twelve of the most 
promising ones were introduced, and of these one, Cactohl^th cao* 
iorum, described in 1885 from Soutli America, proved so suoce^ful 
that further intioductious were unnecessary. iVom an original ship¬ 
ment of about 2,800 Oacf^ihlaatis eggs in 1927,10 million were reared 
in the next 2 years. In the course of 6 years 3 billion eggs were 
released. The cactuses literally disintegrated before the onslaughts 
of the OaclobUtutia grubs feeding within their tissues. Within 16 
niontlis after the first trial liberation, huge stands of cactus lay rotting 
on the ground and in the next T years the last large area occupied by 
the pears collapsed. By 1940 less tlian 100,000 acres were believed 
to bo infested with patches of dense or modieratiGly heavy cactus 
growth, whether of regrowth or seeding origin, as compared with the 
hundreds of square miles of a few years before. 

In Queensland, the worst*affecte<l state, it would have cost from 
four to five buudred million dollars to have cleared the infested areas 
of prickly pears by poison and mechanical means. FoUowing a care¬ 
ful study of the problem, and, 1 would emphasise again, especially 
the taxonomic literature bearing on it, by introducing and distributing 
eggs of Cootobi'Oaiui, the Commonwealth Prickly Pear Board accom- 
plislied the task at a cost of less than a million dollars. Tims, the 
formerly useli^ acreage regained for settlement because of its suit¬ 
ability for grazing, dairying, and agricultural purposes became an 
asset valued at 4U to 50 million dollars, to say nothing of the worth of 
new improvements and the futum yield of the hind, which, in time, 
will amount to many times its present value. Moreover, the benefits 
of the Anstraliiiti ciperiences extended to South Africa and India, 
where prickly i>e»ra had also been giving considerable trouble. 

The Australian entomologists give due credit to the work of the tax¬ 
onomists who preceded them in the study of cactuses and cactus insects 
for their share in the accomplishment of this latter-day miracle, but 
who could have foreseen 65 years ago that the then publislied d^rip- 
tion of an insect found to be new by an Argentine zoologist making 
known to science the animal life of his part of the world would, half a 
century later, be instrumental in saving a continent from a post run 
wildf 

INSECT QUARANTINE 

To prevent such unwitting introductions as this cane borer, the 
prickly pear, and other pests, our Department of Agriculture has a 
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farflimg inapection ser^'lce at all porta of entry and at border Etationa. 
Indicative of the imijortance that the Department attaches to the 
necessity of having: all ^inimigrants*^ of agTiciiItura] import promptly 
identified is the fact that it maintams insect^ plant, and pliytopatho- 
logical identification sorvkcs;. Tlie division of iimct identification^ 
located in part in the National Museum in Washington, comprisee a 
staff of about 40 entomologists and teehnical assistaots^ and elsewhere 
in the Department an equally alert stall of tajionomic botanists and 
plant pathologists. They handle many thousands of identifications 
each year and in the course of making them have detected many 
harmful insects and other forms of life which might otherwise have 
t.>ccome serious agricultural pe^ts. 

EPIDEJ^UOLOCICAL APPUCATTONS 

Malaria ranks as one of the great scourges of mankind. We hear a 
great deal of the wonder drugs developed to overcome it, but very little 
of the role that taxonomy plnyed in furthering its control. From the 
time that Boss first discovered that the causative parasites were 
transmitted by anopheline mosquitoes, it was thought that the problem 
could be solved quite simply by a reduction of the mosquito popula¬ 
tion—by treating their breeding places with larvacidesj by introduc¬ 
ing the little mosquito-eating fish Giimiuaia^ by clearing out aquatic 
vegetation, and by drainage^ The results in the States, and in Panama 
in the course of the constructiou of the Canal where expense was 
no objeetj were most gratifying, but whoii the Bockefellor Foundation 
tried tn apply these methods in anthem Europe, the some succefsses 
were not achieved. The ca-rrier abroad was a different species, to 
bo sure, with differeut habits and capable of breeding at the edges 
of running water, where its North American congener was a pool 
breeder. Nevertheless, it was imp^^ible to eatablLsh any correlation 
between the incidence of intense malaria aud the relatively fow 
anophelmes found m houses. On tho other hand, there were localities 
witli incredible numbers of the anophelines, tens of thousands in a 
single stable, and no malaria whatever; there were swamps without 
malaria, aud a great deal of malaria without swamps. 

It was not until two important and, at the time, unrelated discov¬ 
eries were brought to bear on the problem that the apparent anomalous 
behavior of the common malaria mosquito abroad was cleai^ed up. 
The first was the precipitin test, permitting tli& exact identification of 
blood, both human and animal, a serological and purely toxoiiomic 
procedure by means of which, no matter where a mosquito w as lurking 
at the time of its capture, its host or hosts could be determined^ The 
other discovery, which to my mind is one of the most important dis¬ 
coveries in the history of maiariolog;), and i^rtainly in its European 
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aspects, was the discoTery by Falleroni that females of tlie apparent 
European carrier, which he carefully raised, deposited five different 
types of beautifully omamented but consistently different e^, and 
that a given female always laid the same type of egg. Today it seems 
iDcredible that 7 long years elapsed before this significant discovery 
was properly appraised and applied to the tasonomy of mosquitoes. 

By means of these discoveries, what had been formerly considered a 
single but unpredictable and widely distributed form, was found to 
be in reality several distinct species and distinguisbabk races. Thus, 
the hitherto inesplicable behavior of the European malarui mosqui¬ 
toes was resolved with the aid of taxonomy, and the way cleared for 
effective control. 

SPEQES SANITATION 

The Ksact knowledge of tlie species of mosquitoes found In any given 
area is of greatest importance in preventing the waste of effort and 
funds on unnooessary control measures and permitting full attention 
to be paid to the dangerous species. Species identification insures a 
maximum of effective control at minimum cost; we have, therefore, 
today “species sanitation,'’ as it is called, as the accepted practice in 
mosquito control. 

A notable instance where specicss sanitation was most successfully 
carried out was in the Natal, Brazil, area from lfl38 to 1940. It was 
here tliat the late Raymond Shannon, formerly with the U. 8. Dapart- 
ment of Agriculture, and, at the time, with the Rockefeller Founda- 
tion, made the startling cliscovery in 1030 that the dread African 
carrier of malaria, AnopheUs gari\hiaB, was on the loose in the New 
World. Probably shipborne, it brought about, in all, what is said 
to have been the worst malaria epidemic in history—some 300,000 
cases, with enoTTuoua morlali^, in a comparatively limited area. 

At once steps were taken to eliminate this exceedingly efficient 
carrier from the immediate vicinity of Natal. This was accomplished 
in the next IS mouths, but. rather strange to say, no efforts were made 
to look farther afield for this highly dangerous insect. It apparently 
made the most of the opportunity so afforded. Nothing is known of 
its ravagra in the interim. In 1938, however, it caused a serious 
epidemic of malaria some hundreds of miles inland, This time 
there was no hesitation. All possible means of control were directed 
against this much to be feared species. Nothing was left undone to 
completely eradicate it. In 2 years of intensive effort complete suc¬ 
cess was apparently achieved. No truce of Anophdes gajnbiae seems 
a nee to have been found in Braxih A few airborne individuals, 
however, have been detected in planes from Africa and promptly 
destroyed. Here again, species identification proved to be the impor- 
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tant thing. It made species sanitation possible^ and deimitelj effective, 
in a compar&tireJy short space of time, and today enables the Brazilian 
Government to keep this dangerous enemy out of the country. 

THE BUCK DEATH 

The stoiy of the plague—bubonic plague, the highly fatal Block 
Death of the Middle Ages—and of its spread and control in India, 
Ceylon, and elsewltere parallels that of malaria, and, like it, turns 
upon the critical recognition of species of insects—in this case, fleas. 

Much of our knovrledge of the dissemination of plague by fleas 
we owe to two men, L. Fabian Hirst, health oCicer at Colombo, f^ylon, 
and NttUian Charles Rothschild, ah authority on the kinds of fleas, 
who discovered that the prevalent rat fleas of India and the Orient 
did not conatitute a single species, as previously believed, but were 
three very closely allied species. It wus Hirst who first sugge^ed 
imd then demonstrated that these fleas had ^uite different biting 
habits and different appetites for human blood, and thus varied in 
their effectiveness in transmitting plague from rat to rat, and rot to 
man. Their disooveries established the geographic distribution of 
the different species of rat fleas os one of tlie most irnportant factors 
governing the spread of plague, and for the first time furnished a 
logical explanation for tlie relative inmninity of certain parts of 
India lUid Ceylon to both epidemic and epizootic bubonic plague. 

This discovery was the natural outcome of the purely seoological 
researclies of Rothschild and others on the systematics of fleas. 

IN TIME OF WAR AND IN NATIONAL DEFENSE 

Though not accorded recognition in the headlines of the daily press 
or rewarded with gakdeaf clusters, the tasououiists made iiiauy note¬ 
worthy but unheralded contributions to the waging and winning of 
the lata great war with their prompt identification of the many things 
about which vitally important information was urgently needed. 

In war we have much the same problems in medicine, epidemics, 
dl Bag ft' , and liealth as in times of peace, only moro intensified and more 
urgently calling for solution or alleviation. The immobilization of 
armies by attach of malaria in the European theater and the casual¬ 
ties, if we may call them that, from the same cause and insect-borne 
diseases in the Pacific became so serious that it was of utmost im¬ 
portance that tlie mosquitoes, fleas, ticks, and otiier pests or vermin 
be identified witliout delay. Those tliat could not be named by the 
sanitary and medical units in the field were ^ven the very highest 
priority to Washington for immediate determination. 
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During World War II a weD*known ncvvs commentator, for want of 
a more timely subject perhaps, took it u|X>ti himself to ridicule a 
tetnntic treatise of the fleas of North AmcricOi It is the type of 
technical work that is of utmost value to tlie specialist desiring to 
make prompt and nccvirate determinations. Ho described this Gov¬ 
ernment publication us a waste of paper, containing no useful infor¬ 
mation b^iisc it did not tell how to free your dog of fleas. But it 
was just the sort of book tliat w'outcl Lave enabled BotliscliUd to dis¬ 
tinguish the species of flea that was the chief carrier of bubonic 
plague in India from the less harmful kinds. Moreover, this publica¬ 
tion has in it the very information wbicli enables one to identify 
tills particular oriental plague ean'ier, which, by the way, has become 
estublished in tJiis country, but happily, bo far as we know, is not 
here infected with that most serious of diseases. 

A Museum friend of mine, though not a scientist, wsis utterly 
shocked by tlie low regard tliat the commentator lind for work so 
important. He wrote the commentator a letter w'hich I believe is still 
pertinent, and I quote pa it of it: 

Having /or timny boEui conaecteit a sclQnUflc eslalill^sliKi&nt, 

DDt bcJtkg a 1 l>ave to reiiltz« tlie re^il value of fiuch 

«deiitJlle worlta m you ^ispjiruged, attil for Uie firat tlioe Lq my life I am luoved 
'to write to tlie fl4ltor " 

Tljis Impulse wn* perbaps fitTEagttieiied I*y tbe fact that the rory next iflorn- 
lug [after your hro^ideuAtl I was polnteiSiy remlnileU of it hy tho receipt froni 
tho medJonI olBeer at one of out outlyLog boaea of rt flfKCUoeu of flen which 

he pnrtlculflrly deislrod to have [dehtlflod w!tli reference to Ita fnDctlon as a 
possible CflPi'ier of disease. Only by hhowtOK the lyc&ct Identity of an Insect 
cno Infortnutton of this character Ui giveo protnptly, Ubil the frcleuliic ontumnlo 
glst tuniH luBtanLly to such works na yoo lid^coled Just ns yon would 
'“Who'ft Who" or the Eeeyeloped la Brltannlcn, or some report of the Dopurtment 
of Comaaeree for data you might need. 

A steady atronm of mo^ultoes, ticks, and the like Is pouring Into Wnsblngtop 
each day by alTpOane under hl^heat priorities from our farlliiiiif battle frouts, In 
order that the local speelallsts mny make prouipt Ideutlllcatlotjs, thereby furnish¬ 
ing the medical offleers lu the field the guidance necessary for applying the most 
affective control measures. 

The mere knowledge of the precise name of "refildeut^^ dena aud other Insecta 
will enable the medical ami sanitary services nf our Armed Foroer^ to quickly 
aoeerlnin which of several towns In plague4iifested areas are the safest for 
quarterlug men. 

Such worlce as the one under discussion are a distinct contrlhuticu by the hoi&e 
front to our foreea on the bnttle front In thia counectloit 1 am moved to qaote a 
Uno from one of Klpllug^a '^Barraek Room Ballads'^: 

fun of uniforms 

Tliat guard you while you sleep 
Is i^enper thnn them unf forms 
And they're ftarvaiion cheap," 
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Men, «xx)eiidRble I assimi^ irere laDded from submarines on more 
than ona occasion to roconiioiter the places and the islands to be at¬ 
tached. Tlxey were also instructed to bring back what they could of 
the animal life encountered. As important as was the knowledge of 
the numbers and disposal of the enemy was the identity of the insect 
vectors in calculating the risks of attack and casualties fiom disease^ 
which, uiore times than we care to admit, laid out more men than the 
enemy. The identideation of dangerous insects in the war areas can 
he speedily aecomplished only because of the stoi*ea of knowledge that 
the taxonomists have accumukted over tlie years. They supplied 
much exceedingly valuable information in other directions also. 

Something had to bs done about floating mines drifting into our 
coastal waters to menace shipping. Our patrol fleet needed to know 
the paths tliey traversed through the sea, so that they might bo inter¬ 
cepted before their hostile mission could be accomplished* It was 
also imperative to determine where the far more dangcroua German 
submarines sinking tons of shipping m the western Atlantic and Carib¬ 
bean areas bad their bases for overhaul, refueling, and the repleniali- 
ment of stores: From tlie surfaces of the mines and submarines were 
scraped mariue growths and from the ballast and trimming ttuiks of 
the few submarines that w'ere captured intact were recovered traces 
of bottom mud and sediments pumped into the tanks as the submarines 
were anchored near^ or rested on, tlio bottom of the shoal bays of their 
reudezvous. These grow^tljs and the sediments, their mineral con¬ 
stituents and contained organ ietnSj were ca ref til ly examined and named 
by appropriate specialists. Wlien the identifications were checked 
ngftinst the known distribution of the various material it became pos¬ 
sible to plot the probable paths of the mines and also to trace the sub¬ 
marines to their bases where they cotild be destroyed. 

Ton may well remember the paper balloons with which the Japanese 
so ingeniously took advantage of the currents of tl^o upper atmosphere 
for dropping bombs on the Statca dxiring the war with a minimum of 
effort and cost to tliemselvos. Until recently it was not known that 
during the 6 months that the Japanese continued this unique barrage 
over 9,000 such halloona had b^n lannchetl and evidence had been 
found that 300, perhaps many more, had readied this country, some 
traveling m fur east as llidiigan. These balloons and the bombs 
they carried might liave been frightfully dangerous. They could 
kill and maim, start devastating forest fires, and, bed they been so 
employed, would have been capable of spreading disease and noxious 
insect pests. How were we to stop them 1 Tlie balloons were so con¬ 
structed that after the last of their bomb load was dropped an ex- 
plosivo charge destroyed the balloon. To keep the Japanese from 
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leaning of tho success of their efforts^ the strictest censorsJiip was 
imposed, bat word wns also quietly sent out to appropriftte State 
officials that an intact balloon must be recoTercd at all costs, so that it 
could be carefully examined. One was fortunately secured by an 
Oregon sheriff. The resulting identification of the sand ballast that 
the balloon carried, along with some of the remains of microscopic 
plants tliat were found in the sand, pointed to Btc possible launching 
sites. Armed with this information, our Air Force promptly bombed 
all five sites and, in so doing, must iiave hit the right one or ones, for 
soon thereafter tliis menacing offensive ceased. 

nSHEElES BIOLOCV AN& CONSERVATION 

I do not have space to tell of many examples in other fields of study 
In which the name of a species or orgonistn solved a biologic problem. 
But because of their special pertinence I should like to cite three little 
instances that bear on the economics of fisheries. 

Some months ago an American specialist on aipunculid worms was 
asked for copies of his technical publications by an Alaskan c-od 
fisherman who had found that where these worms occuri'cd he always 
made good hauls of fish. He wanted to plot the distribution of the 
worms in order to do better and to extend his operations. 

A matter of weeks ago an ardent sport fisherman brought in a 
mantis shrimp about which he wanted to know its mode of life, its 
distribution, and where it could be obtained in quantity. Of course, 
to make a search for information, the specie had to be identified. 
In turn, we learned something also—that this sboinatopod was the 
favori^ food of certain desirable panfish much sought after by fish¬ 
ermen in the Chesapeake Bay area. 

In the Carolina^, where shad enjoy a certain amount of legal pro¬ 
tection, the State consorvation agent must be able to distinguish be¬ 
tween four or five species of fish, all superficially more or less alike, 
if he is to catch the violators of the law and avoid congesting the 
courts with the innocent. So, even in the enforcement of conserve' 
tion laws, a knowledge of the species involved must be had. 

SOME botanical APPLICATIONS 

Eecently I was discussing some of these things with a friend of 
mine who is a systematic botanist. He spoke of cortisone and yams, 
and mentioned how much and how often the plant taxonomists are 
being called upon these days for information regarding not only the 
names of plants, but also their pbylogeny and systematic relation- 
shipa. If n plant contains a rare alkaloid or drug, what about its 
relatives? Knowledge of kinship has facilitated many such 
investigations. 
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T1i 8 lore of ADcieDt) prinulire) And often unlettered peoples coQt&tns 
much of interest and value to us if only we can find the scientific 
names for the animals and plants of which they had learned the 
properties, good or bad, useful or harmful, by long and often sad 
experience. Curanf is one of those. 

Botanists these daj'S work with maintenance crews in keeping clear 
fire lanes and electric-power and telegraph rights-of-way for the 
purpose of identifying the plants, so that the appropriate herbicides 
may be uMd to kill off unwanted vegetatton. *1110 result desired and 
achieved is a dense growth of low shrubbery that will so occupy and 
^ade the ground that all other growtli ’will bo inhibited, yet itself 
^ill not hinder or impede the passage of inspection, maintenance, 
and repair crews. Manual os well as mechanical clearing of ivays, 
uphill and downdale, in these days of high labor and operating oosta^ 
is an expensive proposition, which, at best, only temporarily controls 
the ptuation. Spraying, too, can be a costly affair, as well as inaf- 
fetive, if indiscriminate, without regard to the kinds of plants 
involved. 

Again we are moved to remark that wherever one turns, a thorough 
knowledge of the kinds of organisms, whether of plant or animal 
origin, sooner or later proves of real value and often of considerable 
economic imporUiice in the most unexpected ways and places. And 
finally, may we repeat what Georgs Gaylord Simpson once so well 
stated: ‘‘It is impossible to speak of the objects of any study, or to 
Ihink lucidly about them, unless they are named. It is impoiible to 
examine their relatioiishiiis to each other and their places among the 
vast, incredibly complex plieiiomenu of the universe, in short to treat 
them scientifically, without putting them into some sort of formal 
arraiigemeiiL . , . Taxonomy is at tlio some time the most elementary 
and the most inclusive part of xoology, most elamentary because ani¬ 
mals cannot be discussed or treated in a scientific way until some 
taxonomy bas been achieved, mid most inclusive because'taxonomy in 
its various guises and branches eveutually gathere together, utilises 
sMininarizes, and implements every tiling that is known about 
nnimala. . * 
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The Geological History and Evolution 
of Insects* * 


By F. M* CAHPCftTEit 

Ilanieri VmvtrHtjf 


[WJtb « pUtM] 

The PIJEFOSE of this ptipcr is to present briefly tbnt conception of 
insect evolution ^bich appears to be indicated by our present know]^ 
edge of the geologicnl history of the group. Though some of my 
colleagues may not agree with my position on certain details, 1 believe 
tile concept I offer will be acceptable, at least in its general asi)<M;te, 
to those who have given serious thought to the fossil record. 

My index to the publications on fossil insects includes some 8,000 
papers, contributed by TOO authors. Only two generiil, comialative 
treatises have appeared; one by Samuel Scudder in 18S6 [1],* and 
the other by Anton Handlirsch in 1006-1908 [2], lioth of those 
authors had unique ideas on insect evolution, especially Htindlirsch, 
whose views unfortunately are tlie cncs usually found in testboofcs 
of zoology, paleontology, and evolution. The luaterial that forms 
the basis for the extensive literature in this field comprises the count- 
less thousands of specimens, perhaps 600,000,* contained in the 
museums and imiversity collections in Europe and North America. 
Up to the present time about 13,000 species of fossil insects have been 
formally described. Tho geological formations that have produced 
these specimens range from the Upper Carboniferous through to the 
present. 

Tho first aspect of the evolution of insects that f shall consider is a 
general one. We can recognize four important stages in their history, 
our present insect fauna consisting of some represuRtatires of all 
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stages. The first of these stages was a wingless insect, esempllfied in 
OUT esisting fauna by two orders, the Thysanura. (silverfish) and tha 
Eittotrophi. The existence of such a phylogenetic group of wingless 
insects, termed the Apterygota, is based on the premise that wings 
evolTed aft^ the origin of insects and not with thoir origin—a concep¬ 
tion that has been almost universally accepted by zKralogists for fully 
6P years. The opposite view, based on the belief that the first true 
insets were winged and that all wingless species are secondarily m, 
was advocated by Handlirsch [2, S] ; it was a corollary to his convic¬ 
tion that insects arose directly from trilobites, the lateral lobes of 
which became functional wings. So far as I am aware no one who 
has given serious thought to the subject, with the exception of Hand- 
lirsch, has accepted this idea. It is true that the w ingless Apterygota 
are known only as far back as the Triassic period and that the winged 
insects, or Pterygota, extend to the Upper Corboniferous. However, 
apart from a few Baltic amber inclusions, only two specimens of 
A pterygota have bean found in all geological strata. Their fragility 
and the very absence of wings, of which most fossil insects consist, 
make their chances of pnesorvation as fossils very slight indeed. This 
is an instance in which the structure of living material furnishes more 
evidence than the geological record. 

DEVELOPMENT OF WINGS 

The second stage in the evolution of the insects began with the de¬ 
velopment of wings. The time when theire appendages started to 
appear is not established, but three specimens of insects with fully 
developed wings have been found in the lowest of the Upper Carbon¬ 
iferous strata, Since these specimens belong to different orders, we 
can only conclude that wings began to evolve in the Lower Carbon- 
tierous period. However, even if the Upper Carboniferous record 
is accepted as the time of wing development, it is clear that the insects 
attained flight fully 80 million years before the reptiles and birds 
did—a period of time during wUch the insects, so far as is known, 
were the sole inhabitants of the air as aerial creatures. By the time 
flying reptiles and birds had evolved, the insects were well established, 
in their new enviromnent. It is intriguing, though futile, to reflect 
on the possibility that if the insects had not taken to the air before 
the vertebrates, they might never have succe^fuUy attained flight. 
Tlie significance of flight for insects was undoubtedly great during 
the late Paleozoic. This was the age of amphibians and small rep¬ 
tiles, Scorpions, spiders, and spider!Ike arachnids, belonging to ex¬ 
tinct orders, were abundant. All these predators unquestionably 
subsisted to some extent, and probably to a great extent, on the wing- 
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less ijisects, whicli had no means of escape. It is not surpri^ngi 
tliorcfore, that the ability to fly changed the direction of insect evolu^ 
tioii and tlint in one present insect Trorid only one-tenth of 1 percent 
of the species are Apterygota. 

The process by Tfhich wings were acquired by bisects* has been n 
question of much speculation, for they are not coodifications of pre¬ 
viously existing appendages. However, signilicaiit evidence has been 
provided by the study of fossils. All the more generalized Ptery^tn 
of the Carboniferous period, and even some species of the Permian, 
imssessed a pair of membranous flaps, arising from the dorsum of the 
first thoracic segment. These flaps contained veins and were covered 
with minute hairs like those of the true functional wings borne on the 
second and third thoracic segments. There is every indication that 
tlie true wings began, like mombranous prothoracic flaps, as lateral 
tergal expansions. However, so fur os we know, the prothoracic 
flaps never developed into functional wings, In most insects the 
flaps have completely disappeared and in others they have been 
absorbed into a pronotal disc. 

Tho first winged insects, or Paleoptera, which we have been con¬ 
sidering, had a simple wing articulation and were incapable of flexing 
their wings back over the body at rest; hence, they were preserved as 
fossils with tlieir wings outstretched. Dragonflies and mayflies^ 
the sole living representatives of the Paleoptera—cxlnbit the same 
limitations in wing structure. Tlie third stage in insect evolution 
began adtli the modification of certain plates of the wing articulation 
so as to permit wing flexing; these insects are known as the Keoptera,* 
The survival value of wing flexing was great, for it enabled the insects, 
between flights, to hide among foliage or under objects on the ground. 
Tlie fossil record shows that this stage was reached by early Upiier 
Carboniferous time, when many of the paleoptcrous insMrts were 
predaceous and of great size, tbougli no flying vertebrates had yet 
appeared. Later, when the flying reptiles, or pterosaurs, and birds 
appeared in the Mesozoic, the neopWrous insects had all the advan¬ 
tage. The paleopteroua insects, which had been dominant during the 
Carboniferous and Permian, be^ to wane and the Neoptera to flour- 
iirfi. This trend in insect evolution has continued up to the present 
time to such an extent that 00 percent of the existing orders, includ¬ 
ing 97 percent of tlie species, are now neopteroua 
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METAMORPKOStS 

Tlio first of the neoptetous insects were closely reluted to stoneSies 
and locusts ntid possessed incomplete metamorphosis, that is, they 
passed through a series of nymphtU stages which gradually approached 
tho adult form. These are designatiid as the hemiuietabDlous ffeop- 
tera. The fourth step in insect evolution was the development of a 
more complex type of metamorphosis, in which the insects pass 
through a sei'ies of larva] stages bearing littlo resemhlunco to the adult 
Eventually, they enter into one or two quieseant stages, during which 
extensive morphological and physiological changes take place. These, 
the holometabolous Keoptcra, prestimahly had several advantages over 
the hetuimctaboloua types. Tlie immature forms, being very djUer- 
ent from the adults, could occupy different environments and feed on 
different types of foods. The tissues of other organisms, both animal 
and plant, were thus invaded by laiwal forms as internal pamsites, 
the adult insects remaining free-living and capable of flight. The 
holometabolous insects make their first appearance in the Lower Per¬ 
mian strata. The esiatcnce of two orders, the scorpionfliea or Mecop- 
tera and tlie Neuroptera in the Lower Pemiian, shows that complete 
metamorphosis must have begun before the end of tlie Upper Car¬ 
boniferous period. Starting from the beginning of the Permian, 
when only about 5 percent of tlie known species of insects had complete 
metamorphosis, the percentage of species has progressively increased 
to the present maximum gf SS percent. 

A simple phylogenetic dlagi'ain, shown in figure 1, superhuposed on 
the geological time scale, serves to summarize this general aspect of 
insect evolution. The tliree modificatioria—origin of wings, wing 
ffexing, and complete metamorphosis—^mark tlie poluts of separation 
of the phylogenetic linos. Since holometabolous Insects are known to 
have existed from the I^wer Permian strata, the upper phvlogonctlc 
division must have taken place before the end of the Upper Carbonif¬ 
erous; and ainw neopterous insects are known from the lowest of the 
Upper Carboniferous strata, the middle division, or wing flexing, must 
have taken place in the Lower Carboniferous, which is beyond the 
present record of the insects. The first phylogenetic division must 
have occurred even earlier. 


FOSSIL RECORD 

Turning from this phylogenetic treatment of the insects, I shall iimil 
consider their history ns it is now actually known from tlie fossil rec¬ 
ord. This discussion will involve some mention of extinct orders and 
an explanation of my point of view on this toritioveraial subject. 
Ihe artificial and arbitrary nature of liigheT taxonomic categories is 
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well known to sybtem&tiats. Sucli categories are establisted for deal¬ 
ing with organisms in a vti'y limited period of geological time, not 
w’ith the whole geological record of a group, with annectent forma 
appearing at interTnla- Tins is an elementary concept for ^'ertebrate 
paleontologists, most invertebrate paleontologists, and paleobotanists. 
In other words, most paleontologists have come to identify these 
higher categories by trends or tendencies in a group, recognizing that 
some of its members might even lack the specific structures indicated 
in most of them. Unfortunately, many students of fossil insects Imve 
not followed sudv u concept and have erected taxonomic categories;, 
such as families and orders, on sitigle fragmentary specimens. Ac- 
cordingly, some extinct orders of insects have been established on 
cither very vague features or peculiar structures that might not oc¬ 
cur in another species. Altogether, us a result of such pnicticea, 44 
extinct orders of insects have been established'-alinost twice os many 
ordeis as are usually recognized as now existing. From an extended 
study of most of tlie material on which these extinct orders have been 
based, I am convinced that only 10 of them deserve oidinal status; 
the other orders can be combined or merged in one way or another. 
In the following cliscus!;ion, I shall refer only to these 10 orders. 

The insect fauna of the Upper Carboniferous period was basically 
primitive, for although some neopterous ordet^ were present, they were 
in the minority. This was the only period In the liistoiy of the insects, 
so far as is known, when this was the case. The paleopterous orders, of 
which tliere were five, included three main types. One of tliese types, 
cfiurprising mayUy-like insects, was a complex of three extinct orders— 
the Palaeodictyoptera, Protepliemerida, and Megasecoptera. Of these 
tile Palaeodictyoptera were tlie most generalized; they had prothoradc 
wing finps and in general the Carboniferous species showed a lack of 
specializations. Unfortunately, nothing at ol] is known of the im¬ 
mature stages of this order. 
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The little^kitown ProtepheuioridB require no comment here^ but the 
Alegasecoptera sliow several unusual features. They had very long ah- 
fiominal cerci, lacked prothoracic flapa^ and had more highly modified 
wings and body structures than the Palaeodiclyoptera, In some 
sx>ecies the wings were falcate (pL fig. 1), in others x>etiolate; in still 
others the pxathorax was armed with epines. Noteworthy» also^ was 
the presence of wing markings^ which are evident even in apecimens 
preserved io black slvale. What colors wore originally in the wings is 
not knowiij but a definite color pattern is indicated in the fossils* 

As paleopterous insects, the Megasecoptera presumably developed 
by incomplete metamorphosis; the presence of true nymphal forms 
definitely associated with odultSj in the British coal meusureSi substmi- 
tiatss this conclusion- It should be ndted| on the contrary^ that Forbes 
[10], has expressed the belief that the Mcga^acoptera were actually 
holometabolous. It is true that, although most species of Mcgasecop- 
tera are found preserved in paleopterous fashion with wing^ outspread, 
a few famities included species that imquefitionably held their resting 
wings over tho abdomen. That these latter species represent the 
beginnings of the true neopterous line of evolution seems very doubtful 
tu lae in view of their several speciRli^tiona; also, that tliey represent 
a distinct ordcr^ quite removed from the rest of the Megasecoptem, 
seems equally unlikely* I am led to believe, therefore, that the species 
of this order which were able to hold tlxe wing^ over the abdomen 
developed this ability independently of the true n&^pteroua types. 

Another order of paleopterous insecta, very different from the three 
Just mentioned, was the Pt^itodonata, which clo^y resembled dragon¬ 
flies, Like the latter, they were predaceous, and had spiny leg^ and 
large mandibles. AH the Protodouata w(^ large and some members 
of one family, with a wing expanse of 2^ feet, were the largest insects 
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known * Nymphs of the Protodonata are entirely unknown, but in 
view of the similarity of the adults to true Odonata, we infer that the 
immature stages could not have been very dillerent> 

Tlio third tj^e of paleopterous insect in the Carboniferous fauna has 
no counterpart in an existing order* Although named the Proto- 
homiptera, tiiey were closely allied to the Palaeodictyopteca, since they 
possessc<I prothoracic wing flaps and other characteristics of the latter* 
But the mouth parts of the Protoheniiptem were modified to form a 
long suctorial beak, resembling that of certain Diptera, or flies, though 
d i fferently formed. The Carboniferous members of this order were so 
much like the Palaeodictyoptera that some of the insects whose head 
structure is unknown and which have been considered Palaeodicty- 
optcra, were, I believe, Protohemiptera. The members of this order 
presumably fed eitlier on plant juices from the large club nurses and 
tree fems, or on the blood of amphibians and reptiles. 

The ncopterous insects of the Carboniferous include a vast and con¬ 
fusing nsiiemblage rclatecl to tJie locusts and stone flies. Moat of tlie 
species belong in the extinct order Protorthoptera, with a few aberrant 
ones in the Calonouroden, and still others, obviously true roaches, in 
tlie Blattarin. The Protorthoptera show great diversity of structure. 
The more generalized species had membranous forewings and cursorial 
legs; otlieis had leathery wings and either saltatorial or prehensile 
legs. Essentially, the Protorthoptera possessed the same amount and 
the kind of diversity that exists among the true Oithoptera, yet it is 
highly doubtful that any of tlieso Carboniferous forma gave rise 
directly to the living groups they resemble. 

Tlie roaches were another interesting order in the Carboniferous. 
Although in numbers of individuals and described siiecies they ex¬ 
ceeded all other Carboniferous insect orders, I am convinced that their 
abundance is very misleading. The swampy areas inhabited by the 
roaches supplied the best of conditions for their preservation as fos¬ 
sils, whereas other insects might encounter such optimum conditions 
only rarely. This condition would account for a disproportionatoly 
large number of roaches preserved as fossils. The extensive series 
of d^ribed species of roaches is due to the fact that Handlirsch and 
others have ignored the extreme instability of wing venation in both 
liviiig and extinct types. Apart from their numbera, the most notable 
feature of tlie Carboniferous roaches was their close resemblance to 
species now living, Beccntly, however, an unexpected structure has 
been discovered in some Carboniferous roaches from Belgium: a long, 
projecting ovipositor, fully as long as the abdomen [U]. In all liv¬ 
ing roaches the ovipositor is vestigial or rudimentaty, and the e^s 
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aiQ either laid in largo capsules or else they hatch and form nymphs 
in the body of the female parent. The ovipositor in some of the 
Carboniferous ajjecies indicates a very different meth^ of egg liiying. 

From this survey of the Carboniferous fauna it is apparent that 
the insects had acquired surprising diversity and specialisations by 
the Upper Carboniferous period, though some really generalized 
species were also included. Novertheleas, I am convinced that we 
have not yet begun to appreciate the extent of tlie Upper Carbonifer¬ 
ous insect fauna. This conviction is based in part on tl^e nature of 
tile fauna in the lowest Permian straU and in part on the known 
diversity of Uio Carboniferous insects, even tliough represmted by 
relatively few species. If the same number of living eijecies were 
collected at a few isolated localities over the world, we could not 
expect to obtain from them a good idea of the eompleilty of the 
world fauna as it exists today. It is not beyond the limits of pos¬ 
sibility, therefore, that the extinct orders of Garbomferous insects 
wore in their time comparable in extent to the major orders now 

living. , . . 

The insect fauna of the early Permian perind was distinctive, for 
it was a combination of nine extinct orders and seven living ones. 
None of the extinct orders, except tlie Protodonatn, are know-n to 
have lived beyond the Permian, The Palaeodictyoptera and Pro- 
tohemiptera bad aptjarently reached (Jieir maximum development in 
the Upper Carboniferous, only a very few having been found in 
Permian strata. The Sfegasecoptara, on the contrary, flourished all 
through tlie period. The Protodonata, also, were more numerous 
than in the preceding period, and very large specif like those pre¬ 
viously noted, hav 0 been found in Permian beds in Ixansas, Okla¬ 
homa, and serornl parts of Europe. Since no flying vertebrates were 
yet in existence, these large predatory insects must have ruled the 
air for many millions of years, for they persisted well into the Meso¬ 
zoic. They may have be^ an important factor in tho extermination 
of soft-bodied and weak-flying insects, such as the Palaeodictyoptera 
and Megnsccoptera. The Permian Protorthoptera continued to show 
diversity of form. Among them, for example, are some whose ccrci 
or posterior appendages in the male were modifled to form pincers, 
or claws, resembling those in some of the living Orthoptera. 

Three additional extinct insect orders make their first appearance in 
tho early Permian. One of these, tho Proteljtroptera, which were 
related to the earwigs, wore the first insects known to develop true pro¬ 
tective forewings, or elytra; also the hind wings were greatly ex¬ 
panded and contained hinges which enabled the wings to fold up be¬ 
neath tlie overlying elyters. Another extinct order of the early 
Permian, the Protoperlaria, was related to the sfoneflies; the adults 
were generalized with protiioracic wing flaps, but the nymphs ware 
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adapts for an aquatic Ufe. The &nal extinct crdcr^ the Gloas- 
elytrodea, appeared in the late Permian; they were charaetemed by 
hi^rhly modiJied elytra with unique venation* 

The living insect ordera of the early Permian, in addition to the 
roaches, comprised the maydiesr dragonflies, bark hcA^ true bngEp 
flies, and Neuroptera, With the exception of the Neuroptera, these 
Perminn representatives were more generalized in most respects than 
any existing members of tlieir orders* Tlie Permian mayflies, for 
example, had homonomous wings, whereas in ail living species the 
posterior pair of wings are much reduced, both in size and venation. 
The Lower Permian was apparently close to the time of origin of 
most of these orders, for basic characteristics of related orders are 
combined in some ajMcies. A surprising feature is that these first 
insect representative of existing orders are smaller in size dian most 
present species of their orders, and ;Some of the fossil species are as 
small os the smallest now living. 

Before the end of the Permiais, three more living orders of insects 
appeared. One of tliese, the stoneflies, included a species which can 
be assigned witli confidence to a living family* The other two orders 
comprise the thrips and the beetles* The dominant insects of the late 
Permian ware true bugs, or Homoptcra, which were clearly adapted 
for feeding on plant juices* 

As is evident from this survey, the Permian insects were a remark- 
abl c assemblage. During no other geologi cal period has such a diverse 
Insect fauna existed, A striking contrast is found in the Triasaic, 
at the beginning of the Mesozoic, in which the disappearance of all 
extinct orders, except tlie Protodonota, transformed the facies of tlie 
Triassic fauna to a semblance of that at present. True orthopteran 
insects first appear in Triassic beds. Among tJiem were several 
species having well-developed stridulatoty stnicturea on the fore¬ 
wings of the males. The insects had a wing expanse of about P inchcaj 
and stridulatory area of tlie wing was fully as large as that in any 
living insect, as shown in plate 1, figure 2. 

By tlie beginning of the Jurassic the Protodonata became extinct, 
possibly because of the flying reptiles, or pterosaur^ which appeared 
early in Uia period* Earwip, caddis-flios, true flies, and the Hymen- 
optem are found in middle Jurassic strata* The flies or Diptem were 
almost exclusively midges or cranefly-like, there being none of the 
higher Dipt era, many of which are now eonspicuousiy associated 
with flowering plants- Similarly, the Hymenoptera were either rel¬ 
atives of sawflies or parasitic types; the aculeateg, such as bees and 
wasps, were absent* Mui^y of the Jurassic insects belonged to faTuilicfl 
now living (see pL 2, lig* 1)* Lookkig at such specimens one finda it 
difficult to realists tliat they were coiitemporaiy with the pterosaurs, 
dinoBauro, and Archaeopitry^. 
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The Cretaceous insect faima is virtually unknown, since very 
s];ecimens have been found. The pap is an unfortunate one, for a 
rapid development of the flowering plants and of the vertebrates 
took place during this long period. It is not surprising that insects 
of the early Tertiai*y period consist almost escliisively of families 
now living and to u large extent of living genera. The I.«pidoptcra 
and Isoptera firat appear in early Tertiary rocks, but the nature of the 
earliest rcplt^sentati^'es shows that these groups arose in the Mi^ao^oic. 
The insects of the Tertiary are better known than those of any equiv* 
alemt interval of geologic time, largely because of the Baltic amber, 
which was foimed from the resin of pine trees about 50 million years 
ago and which has preserved tyfas of insects that would almost cer¬ 
tainly not occur in rock formations. For example, tw'o specimens 
of fleas, presumably from a rodent inhabittng the amber forest, have 
been found in the amber. Tlie amber inr^lusiorts have also enabled 
more exact comparisons with living insects than ordinary preservation 
would permit. There are several Lnstarjccs of genera being recognised 
and established for amber species and sul^sequently being found in 
existence. .More remnrl'hable still is the occurrence in the amber of 
certain species of insects, mostly ants, which are apparently identical 
with some species now living. Tlie Baltic amber has also furnished 
]>roof of the existence of social habits among the insects of that time, 
for the ante that occur tliorr Include, in addition to males tind females, 
major and minor workers. The extent to which the complex habita 
of living ants had already been acquired in the early Tertiary is shown 
by the presence of plant lice attended by ants in search for honey dew, 
and by the presence of mites attached to the ants in the same manner 
ax is characteristic today. It is worth noting, however, that by no 
means all of tlie fnniilies of insects had ncqtiired such evolutionaiy 
stability by the car])' Tertiary [Miriod. The bt^es preserved in the 
amber, for example, belong to extinct genera. 

A study of Tertiary insects also contributes to our understanding 
of the geographical distribution of living families and genera, many 
of which occupied very different regions from tlipse now inhabiterl 
tsee pi. 2, fig. 2; pi, 3, fig, i). An example of this is shown in plate 3, 
figure 2, which depicts ft peculiar soorijionfly from mid-Tertiary 
shales in Colorado; it belongs to a group now restricted to parts of 
Asia. Hundreds of examples of such changes could be given [ 12 ], 
The best known of these is the occurrence in the Colorado Tertiary 
of tsetse flies (Glossinidae), now confined to Africa. Incidently, the 
s'lggestion has been made by several mamiualogists that trypan- 
cifiomiaftis, a protozoan disease now transmitted by the tsetse flics In 
.Vfrica, might have been a factor in the extennination of some of the 
Tertiary mammals in North America. 
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A number of inferences mi^t be drawn from the geological bie- 
torj of the insects as wo now know it, only a few of which have been 
indicated above. Certainly there Is one justifiable conclusion, namely, 
that our existing insect fauna is but a small fragment of the total 
insect aggregation that baa occupied the earth during tlie past 250 
million years. Understanding of insect evolution depends to a large 
extent on a knowledge of the extinct insect population. The investi¬ 
gation of the fossil record has only begun, and progress is slow, but 
the significance of tlie record increases with each discovery. 
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The Coelacantli Fishes^ 


By Ehbol White, D, Sc^ F. G. S. 

Deparlmuti »/ Cttiegy 
tiriiith Muteum {Natural llUt«r/) 


imth 1 

Kow THAT must of tlie excitement over tlio discoveiy of a second 
specimen of a living coelacanth fish has died down for the time 
being and Prof. J, L, B. Smiths preiunmary account of the creature 
has been publislied in Nature (Jaiiuaiy 17, 1953, pp» 09—101), wo 
may make an aseesstuent of ita importance. 

The landing of tlie first coeloeanth late in 1938, it will be recalled, 
created one of the biggest sensations for many years among zoologists, 
and rightly so, for it showed the continued existence of an nrchiUc 
ty|H} of flnimftl that scientists thought had disapiieared some TO roil' 
lion years ago, at the end of the age of the great reptiles: the dino¬ 
saurs, the marine ichthyosaurs and plesiosaurs, and the flying 
pterodactyls. So far as we then knew, the last coclacanths swam in 
the shallow sens which at that remote period covered what is now the 
south of England, when the white chalk, the characteristic feature of 
the cliffs of our southeast coastline, was being formed as ooze on the 
sea floor. 

The impact of this discovery on the mind of the general public was 
extraordinary, for fishes do not often make news items in daily 
papers, and probably it can be justifiably claimed that no 6sh was 
ever considered more newsworthy. 

The circumstanceB of the discovery of the second cMoelacatith just 
before Christinas of 1952 were equally dramatic, but in a different 
way and one more likely to appeal to popular imagination—it wili 
bo remembered how Professor Smith, who Lid for 14 years sought for 
it up and down the coast of East Africa, flew some 2,000 miles to tire 
remote Comoro Islands in a successful attempt to beat tl^e weather 
and the forces of deconiposition. His haste to reach the second coela- 
canth was dictated by the need to ensure tliat this specimen should 
not suffer the fate of the first—that specimen was little more than 
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a stuffed skin bj tbe tlmo it came into tiis hands—for he banted to be 
able to preserve tlie whole fish so that its intemal organs should be 
available for scientific inv®tigatioiL 

If anything, this event aroused even more interest than the first,, 
altliough the experts Imd been waiting for it to happen, for it was 
considered most unlikely lliat the first specimen (whicli Professor 
Smith caUed chaiurnTtae) was the very last of its kind. 

Sooner or later another specimen of Lai^imeria seemed certain to be 
caught as a result of the inteusive search that its appearance had 
provoked But what we had not expected was that the m)tt speci¬ 
men sliould belong to an altogether different kind, now named Malar^^ 
£mjoii£L7iae^ and the existence of a third and smaller species is hinted 
at. For a single isolated animal to have been overlooked is under¬ 
standable enough, but w^ben it comes to two or three, constituting a 
small fauna, it is quite another matter and suggests further inquiry 
into the reasons for their separation. 



Fioume L—The lut known coelaca.nth^ fw/W^Putr, from the ChM^k of 

Kutheut England. lo thlg mtoard iht fcalct h^ve been wt show the bony 

iir uc lying under ibr bickboiu;. (After Simth Woodwtrd, ^TomlI Ftihfci of the EagJijh 
Chalk*^^ couftciy of PalMDntqgrspEUeaJ London.) 

The name CoelacentAvs was first given by the great Swiss 
naturalist, Louis Agassiz, in 1989, to a fossil found during work on 
one of tive early railway cuttings at Ferryliill, about T miles soutli of 
Durham. It came from the Marl Slate, which is of Permian age 
and therefore 200 milliou years old, and the name is derived from 
the Greek, «>tket hollow, and a spine, because the fin rays 

(i. 0 ., the slender bones supporting the fins> were ossified only super* 
ficially, leaving large internal cavities in the fossils. Since the time 
of Agassiz many different genera of coelacanths have been described 
from various formations and areas, starting from the Upper Devon* 
ian and ending, as we once thought, in the Upper Cretaceous, a span 
of some 230 million years. 

During this vast period of time the coelacanths changed very little 
in general appearance (fig. 1 and pi. 1, fig. 1). Many of the fossil 
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forms were quite smsU fisLes^ some only a few inch^ in length like the 
Carboniferous RK^dod^rma and the Triassie WhUda^ but one, 
Mamotdc from the Cretaceous rocks of Bposil, probably exceeded 
in sine the living specimens, the larger of which was 5 feet long. 

Their most striking feature is provided by the paired fins (the 
first two lower fins seen in fig. 1 and pi. 1, figs. 1 and 3), which 
correspond to our arms and legs and which are borne on moscular 
scaly lobes instead of being fan!ike and coming straight from the 
body, as in more familiar fishes, A similar single fin is to bo seen just 
behind the vent about midvrny between the hinder pair and the tail, 
and another lies opposite it on the back. This last fin is the posterior 
dorsal fin; there is another one in front of it and placed halfway 
toward the back of the head, the anterior dorsal fin, but this always 
lacks the scaly lobe. 

The form of the tail is also peculiar. There is no marked constric¬ 
tion in front of the fin; the scaly body just narrows rapidly and 
evenly, dividing tlie fin rays into two equal parts above and below 
it, and in many coelacanths it continues beyond them to form a small 
supplementary tail (pi, 1, fig, 1), There was one other extraor¬ 
dinary feature. In fossil fishes as a nils little or nothing is found 
of their “insides" since the contents of the bCMly cavity—heart, liver, 
intestines, and so on—were soft and decayed rapidly, but in tlie 
coalaoanths the air sac was sheathed in bony scales and therefore 
largely rigid. In all probability this organ was a functional lung 
in tlie ancestors of the ooelaconths, and is so in their living nearest 
relations, the lungfishes (Dipnoi^. In most modern fish® it persists 
as a long membranous bag which acts as a hydrostatic organ, the 
gaseous content being adjusted, to keep the fish buoyant at any par¬ 
ticular depth. Its remains are sometimes seen as a silver streak in the 
breakfast herring. 

the specimen caught in 1938, shows all the eitemal fea¬ 
tures characteristic of the coelacanth group, some in an exaggerated 
form. The small supplementary tail is well developed, and the lobes 
of the acaly-basod fins are much lengthened, in fact consideirably more 
so than in the fossils, so that tliey stand well away from the body, 
looking very much as if they really were on the way to becoming walk¬ 
ing limbs. This fish was 5 feet long, weighed 137 pounds, and was 
steel-blue in color. 

The new fish, whicli is a mate, is some 6 inches shorter. It looks 
simiJar except that it lacks the supplementary tail fin and the anterior 
fanlike fin on the back (pi. 1, figs. 2 and S)'. It wss the absence of 
these two typical coelacanth features that was apparently the chief 
reason why Professor Smith referred it to a different genus, Malaniat 
but if one looks carefully at the published photograph of it (pL 1, 
fig. 2) one sees an unnatural-looking dip in the back where the front 
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fin should have been, end es Professor Sioith sflys, t^ie series there ere 
irreffulnrly arranged ao that the absence of tlie fin may be due to an 
injii!7 w-hen young, MoreoTer, the tail is rery blunt, and not only 
Is there no supplementary fin projecting beyond it (ef. pi. 1, fig- 1) 
bnt the fish Jac^ that scaly extension of the body, TThLch in all other 
coelacanths separated the upper and lower halve,'? of the tail Bn. 
stead there appears to be an obvious irregularity in the taU where 
this extension could have been (pi. 1, fig. 3) ■ This suggests that the 
absence of the extension is also due to damage. It is true that other 
differences between the two fishes are said to exist. For instance, 
the scalea described as being smaller in Malania^ and Professor 
RmitJi states that the suspension of the lower jaws is different; but the 
first point is not clear in the photograph and the second seems rather 
unlikely: the head has evidently been badly knocked a!)OUt. and the 
lower jaws seem to be tUnist forward unnatutully. Anyway, until 
full details are forthcoming, we must reserve judgment ns to whether 
Hie two fishes really are so different or whether ifal-ctnia is not just an 
unfortunately mutilated edition of Latimeriu, 

There is one ^peclsil chaCEicter of these two that hiu3 tt.ttrfncted 
much attention, and that is their extreme oilinesa, which has been 
linked by some people with tlie theory that the mineral oils, such as 
petroleum, were derived from the decay of vast numbers of fishes and 
other creatures that have lived and died throughout the ages. M- 
thongh this explanation of petroleum formation is favored by many 
geologists, it must be emphasized that the (imposition and qualities of 
animal oils and mineral oils are very different and, so far as 1 know, 
there is as yet no process known by which the one can be converted 
into the other. 

The two most popular ideas about the coelacanths arc that they 
arc either “living fossils” millions of years old, or else “missing links” 
that will somohow throw light on man’s remote ancestiy. 

the date of the nRST COELACANTHS 

First of all let us get it quite clear that the individual fishes are 
not abnormally old. probably no older than any other fishes of similar 
size, and am 6*, 10, or perlinps 20 years at the most. Keverthelea the 
term “living fossil” does serve one usefnl purpose, its it emphasizes 
the fact that these eoclacanth specimens belong to a type of animal 
that has survived long beyond its appropriate era. Aocordiog to our 
ideas they ought to be extinct but are not. Perhaps a few remarks 
about geological time and evolution will make this point clearer. 

Life 03 we know it on this planet is at least 600 million years old. 
It started first with the amalleat and simplest types, and fts the eras 
passed, higher and more complex animals and plants developed in a 
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inot« OF less orderly aequenc*. The coelacanths are first found near 
the middle of the sequence, some 300 milljon years ago, and it may 
help US to appreciate the vastuess of this ancestral record TTbcn tss 
recall that man did not appear for another 290 million years, for the 
earli^ known remains accredited to the genus B<mo are rather less 

than one million years old. , 

From the discoreiyf of their foaail rornains we know approimiately 
when each type appeared and how long it persisted- The fossils do 
not give us ttie time in years; that is done by physical methods, such 
as the lead ratio in radioactive minerals whoa© rate of dismtegration 
is known; but once that has been fised for a particular series of rixk, 
then the allow us to correlate it with other series with similar 

faunas or floras elsewhere. Thus fossils do aBow us to identify and 
date the rocks in which they are found. 

But our knowledge of the succession of life as applied to each indi¬ 
vidual type of animal or plant is empirical, the result of eipcrience 
g^jmething that catmot be calculated. We cannot foretell, for 
instance, how long any newly discovered foim will continue, and we 
do not inifiw why some creatures have persisted through countless 
ages, somedmes with little diange, while others have made a brief 
and widespread appearance in the geological record, only to disappear 
as suddenly as they come. It is this last ty^ that is most useful to 
the geologist, for tliey can be used to identic a particular stratum 
and so enable him to make precise correlations of strata over large 
aruas. 

The causes of extinction In nature are not well imdctstood. llany 
animals and plants, of course, did not actually die out, but instead 
changed into more advanced forrjis by the process of evol ution. Others 
undoubtedly did become extinct, and sometimes wliole groups like 
the great reptiles, the dinosaurs, faded out. 

A common explanation of extinction in animals is that with limited 
food supplies the more primitive types were unable to compete with 
the more highly developed; in some cases the latter may luive actually 
preyed upon them, especially their young, as the early mnmmals are 
said to have preyed on the untended eggs of the great herbivorous 
dinosaurs—and of course when tliey became extinct, tlien their flesh- 
eating relatives that fed on them had to disappear also. But earth 
movements, resulting in tlie gradual rising or sinking of the land, 
must have ton a prime factor; for the ehan^ in the level of the land 
surface may well have affected the climate adversely, and that in 
turn would affect the animals (especially cold-blooded animals like 
reptiles) or their food supplies. The possibility of epizootic diseases 
must also be considered. On more than on© occasion the big game 
of Africa lias ton decimated over wide areas by rinderpest, and such 
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an ooctirrence could well put ^paid^- to a weakling species. Anyway, 
it was thought until 1&38 that this group of dahes had gone with the 
dinosaurs, and their sudden reappearance after an internal of TO mil* 
lion years gave the scientific world—and other people too—something 
to talk about. 

It is this long absence from the geological record that makes the 
reappearance of the coelacantlis so interesting, for in the animal 
kingdom as a whole so-called ^living fossits” are not uncommon. 
Indeed the coelacanth^s own, if distant and rather degenerate, cous¬ 
ins—the liinghshes— still e^ist on three continen Ls. The whole native 
fauna of Australia ia an archaic survival that has been saved from 
e3Ctiiiction by that continent’s isolatioiL We also have the textbook 
case of the tuutara, die sole survivor of a ^oup of lizardlike reptiles, 
the Rhynchocephalia, that flotirisbed in Triassic times, more than 150 
million years ago. 

However, not Fill living fossils are by any means the struggling sur¬ 
vivors of once important groups—the all too successful cockroaches 
represent a type of Insect that goes back to the time of the great coal 
forests, while some of the living sharks and skates have a mijectable 
ancestry of nsoro than 100 million years- 

Thera is, however, one important difference between the history of 
most of the animals that have been mentioned and that of the coela- 
canUjs* Wliereas most of die former became adapted to a certain type 
of environment and stuck to it, the coelacanths have coutinually 
changed their habitat. The first primitive types of the Devonian 
rocks (the diplocercids) were marine, but the succeeding forms of the 
Carboniferous period were mostly inhebitanLs of the fresh waters. 
Later, in Triassic times, they went into the shallow^ seas, venturing 
into rather deeper waters as time went on. So one of their claims to 
£ooIogicai fame is adaptability w^ithout obvi^ui structural chOTiffe^ 

How common coelocojiths were in the patt it is not to say, for 
fossil numbers do not always by any means reflect tho rarity or other¬ 
wise of die living animal owing to the varying chances of pr^rvation 
and discovery* 

On the whole, coclacantlis are rather rare os fossils, aldiough occa¬ 
sionally in a particular locality they have proved to be not iincommon; 
in one instance, many liundreds of fossil coelacanths were found in 
Triassic rock that was being lixcnvatcd for the foundations of a new 
buildiDg at Princeton University. 

The accompanying diagram, which also gives a useful time scale, 
shows the relative numbers of known different kinds at various peri¬ 
ods, and the rise and decline in actual numbers of individuals probably 
follows the same pattern. The absence of the coelacanths from the 
geological record for the last 70 million years is most intrigumg, flJid 
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suggests timt during thia time they lived in the somewhiit deeper parts 
of the seas, to which they had retreated in the face of competition, and 
where sedimentation would have been slight and the chances of their 
remains being preserved would therefore have been slim. A similar 
suggestion was made regarding the living forms when the Z/atimerUi 
speoimen was caught 14 years ago, for it is dear that they inhabit 
regions not commonly fished. However, this suggestion has been 
questioned since we now have reason to believe that a few are caught 
every voar in the shallow, rocky waters around the Comoro Islands. 
Yet the landing of two or tiiree specimens a year in a paiiicular area 
which is regularly fished does not necessarily mean that the focal 
point is in that area. Fish do wander, and they also make seasonal 
migrations—both specimens, we may note, were couglit in Dfxrember. 
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F'tcuu 2,—DiBgrim ihowinj die fcTiiiw flumbex &f of codMDtbj woonJed from 
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It m difficult to mider^an.d ]iOw ajiy creatures so urictianging as the 
cDelscanths could be csonsidered as “misslug Imkai^ since it is tbe ea* 
sence of a biological link that it sliould conniiKt two different type% 
and that is just what coelacanths did not do* But they do belong to a 
curious at^aic type of 6$h“the fringe-finned fishes (Ctossojh 
terygii)“that differ in many ways from those with which most people 
are famHiar* 

The eTerage person ktiow's perhaps a score or two of fishes, and 
these are all Fery uniform in structure^ in spite of great variation in 
shape and color: they are nearly all of the type known as teleosts. 
More interesting to the scientist ere the limgfish^, bowfios^ and gar- 
pikesr but these are rarely kept except in the larger aquaria in zoos. 

Not all fislilike creatures are really fishes. Apart from the whales, 
dotphins, and porpoisesij which are mamma le, and the ei^lnct ich- 
thyosaurs^ which were reptiles, there are the eel-like lampreys and 
their kin, which belong to a much more primitiTe group. 
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True fishes belong to three vary distinct types 'vcbose common 
ancestors have never been Ion rid. One type—^the elosmobranchs— 
is represented by the sharks and skates, '^ith their skeleton of gristle 
instead of bone^ five or more open gill slits, and skin of shagreen. 
The second type-^e Actinopterygii—indudes the teleosts which 
form the great majority of living fishes, with a bony skeleton, the 
furilike fins, gill slits hidden by die large gill cover or operculum, and 
die body covered with usually small, tliin scales. The third type— 
the Crossopterygii—comprises the coelacantlis and their relatives; 
these are thick-scaled and lobe-fumed, with the skeleton part gristle, 
part bone. 

WTien w6 found the first traces of the Crossopterygii, in Devonian 
strata some 300 million years ago, they were already divided into three 
different groups. It is the very different subsequent fate of each 
of those tJiree groups that is the crus of the codacanth story. They 
all had rnClier long, heavy bodies with thick, bony scales and lobed fins 
common to their kind, and to that extent were somewhat alike. How¬ 
ever, two of these groupa had other very importarit characters: in 
addition to gills, which all fishes possess, they had lungs by which 
they could breathe air directly, and Internal openings to ^eir nostrils 
so that they could breathe air regularly while keeping their mouths 
shut and exposing no more than the tip of their snouts above water. 

Tile first of the two lung-breathing groups was the Dhipidistla, for 
which there is no popular name as all of its fishy representatives 
disappeared long ago. However, among the Bhipidistia was a am all 
progressive element which iiEed their limbi ike fiiiis and their abDity 
to breathe air to scramble ashore when the pools in which they lived 
started to dry up in the hot seasons and to move overland to fresh 
waters. In the course of time they became more and more adapted 
to spending part of their life on land, thrir paired fins actually de¬ 
veloping into true legs. When this stage was reached they weio no 
longer fisii, but primitive Amphibia. From some of these early Am* 
phibia evolved the scaly reptiles, which are entirely indepoDdent of 
water except for driuking, although some, like the croc^il^ and 
the turtles, have returned to an aquatic mode of life. Still later, a 
branch of the reptiles gave rise to the mammals. Thus it will be 
realized that it was the Bhipidistia which were our remote ancestors 
(%S1. 

The second air-breathing group of fish apparently lacked the ability 
to evolve further and became somewhat degenerate. They stayed in 
their <irying-up pools and just used their lungs to tide themselves over 
until the next wot seoison. Nevertheless, by their abUity to endure 
unpleasant conditions they have so far avoided extinction. Lung- 
fishes (Dipnoi) are still to be found in pools, swamps, and intermit¬ 
tent rivers in parts of Australia, A friea, and South America. 
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The third gro\}p of fringe-Rnned fishes were the coelacanths^ and 
their story is the least eventful of them all i it shows remarkiibly 
little in the way of eyointlonary change. The coelacanths had two 
ffreat disadvantages compared ’ndth their relations. Tlioy had no 
through passage from their nostrils into their months—whether they 
onoo had one but lost it early, or whether they never had such a 
passage the records do not sliow—and, as we have already noted, their 
lung or air sac was sheathed in bony scales, Wh^t purpose this 
serred, scientists would like to know. It must have had a function 
of some importance, for it was a conspicuous feature in the fossils 
for about 200 million years: it may have acted as a resonator, increas¬ 
ing their perception of sound wavea, as the air sac does in some modem 
RsheSs We do know, however, that the coelacanths neither went 
up tlie scale of life nor down—they ]ust remained coolacanthit They 
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were related to our far-off ancestoia^ the Bhipidistia, but they were 
nerer in the direct line of evolution and represent a sort of biological 
backwater. 

As to the claim that they may throw light on our remote ancestry, 
this con be sold: since the coclaeanths were related to the an- 
cestral line, and since they have changed so little in outward form, 
tliey may have preserved some of the primitive features common to 
them both. But whether they will in fact tell us so very mneh more 
than we have already learned from the other surviving group of 
fringe-hnned dshes, the hingfishes, lemains to be seen. In any case, 
whether it proves to be primitive or otherwise the internal anatomy 
of these curious fishes is certain to be of great interest to the specialist. 
The matter of the ossified air sac has already been noted, although 
flisappointingly there is no mention of such an organ in the prelimi¬ 
nary accounts, which lay emphasis on the possession of a spit^ valve 
in the intestine. The latter character is leas remarkable than the 
absence of the spiral valve would have been, aa it commonly occurs 
in the more primitive living fishes. But there are plenty of other 
details we should like to know about them, and Professor Smith’s 
detailed report will be awaited with the keenest interest by zoologists 
throughout the world. 


Reprims of the various articies in this Report mav be obtained, as long as 
the supply lasts, on request to the Editorial and Publications Division, 
Smithsonian Institution, Washington 25, D. C. 



Barro Colorado—Tropical Island 
Laboratory '' 


By Lloyd CLETin Inclss 

Departmsnt of Biology 
Frtmo Sw« College, F r«no, Cali/. 


[Witb g platei] 

NBAfl the for^t edge two rufous motmots, tlieir voioea an octeTe 
apart, greet the dawn with short bursts of hollow hoots, High over- 
head a pair of red-lored parrots squawk raucously, making a noise out 
of all proportion to their numberB, as they plunge swiftly down to 
become sleut in the verdure of the forest. Than, far up the ridge from 
the giant branches of a towering Bombacopsis tree, comes the first deep- 
throated roar of a howling tnonhey and another sultry tropical Feb¬ 
ruary day begins. This day finds us on Barro Colorado Island in the 
middle of Gatun Ijake beside (he world’s greatest highway, the Pan¬ 
ama Cenal. Many years ago, as the Chagres Biver was dammed to 
form the lake, 6 square miles of fine tropical forest on higher ground 
became Barro Colorado Island. How the persistent efforts of James 
2Setek, its resident director, William Morton Wheeler, Thomas Bar¬ 
bour, Frank Chapman, and other fine scientists finally culminated in 
getting the island set aside under the auspices of the Smithsonian In¬ 
stitution as a tropical wildlife reserve, with a laboratory for many 
kinds of tropical research, in a story all its own. Here a scientist, or 
any person Interested in nature, may come, lire tinder comfortable con¬ 
ditions, walk over macliete-cut trails through the forest, and study any¬ 
thing he wishes. Nearly 700 publications based on research done on 
the island speak well for its importance as a scientific institution. 

It was here my wife Elizabeth, our 5-year-old son John, and I set¬ 
tled down for an entire winter after an arduous trip by car as far as 
Nicaragua over the Pun American Highway, Bario Colorado is not a 
jungle or a tropical rain forest in the technical sense because it does 
have a dry season during the winter montlia when only 10 to 15 tnciies 
of rain falls, Tlio rest of the year, however, there are over 100 inches 
of rain, but the decrease during winter months gives this forest a dif> 
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femit character from those tropical forests that experisiice no dry 
season; hence it has been classified as a tropical seasonal evergreen 
forest. Li these heauliful priineral woods as many as 60 to 60 species 
of trees and shrubs may grow on an acre. 

All tliese forest elements are bound and laced together by hundreds 
of large woody lianas and smaller herbaceous Tines, making a canopy 
eo tight that only scattered small spots of sunlight reach the ground 
at any one time. Under this protective canopy one may stand for sev¬ 
eral minutes after the start of a heavy shower before he feels a single 
drop that finally gets through tlie mass of leaves above him, Xn the 
deepest parts of these woods there is twilight at noonday and lighi- 
niiig bugs or fireflies may be seen emitting their tiny lights. Here a 
photoelectric light meter will measure less than 0.2 foot-cnndle at 
noon even on a cloudless day. It is a forest where tlie biologist sees 
organic pressures for surnval at tlieir highest It is a forest where 
nearly eveiy plant form, where nearly all animal beliavior traits are 
used by aojne other species with its own special adaptations to attain 
its own survival. Thus the interrelation^ips and dependencies of tills 
biotic community are infinitely more intricate and more complex than 
those of temperate regions. One has to walk only a few yai'ds over 
any trail to see these interrelationships Here, for example, id u 
strangler fig (pi. 1, fig. 1) over hO feet above the ground with its root 
system running down into the carUi by going along and around the 
trunks of three other trees. Otis of these supporting trees is entirely 
gone, leaving a hollow tube formed by the anostoinosiiig roots of the 
fig. Anotlier of the fig^ victims is dead and rotting away as it is held 
upright by the entwining roots of its murderer. The third tree is still 
living but is doomed to die by strangulation just like its neighbors. 
On the place once occupied by these three trees, one ever 8 feet in 
diameter, there will eventually stand one giant fig tree on its three 
sets of strong tubes of roots w'hich give tlie trunk of the fig a big advou' 
tage over other trees by holding it up 50 feet or more above the forest 
floor. From its elevated position it grows on up into the bright sun¬ 
light above the upper canopy of the woods. The strong flg will also 
be used by other lesser kinds of plants to get their food-making fronds 
and lea ves into more and more sunlight. Already there are long li anas 
swinging down from its leafy crown and on its larger branches grow 
ferns, orchids, and bromeliads. Some of these epiphytes liavo leafy 
cuiis tliat catch and hold iwin water in which a peculiar fauna lives. 
Certain species of mosquitoes and amphibians, for example, live and 
reproduce only in these tree gardens high above the ground. 

The fig itself started from a tiny seed that perhaps was left on a limb 
of one of these trees by a bird or a monkey many years ago. After 
gerrainating it grew as an epiphyte until its long roots followed down 
the tliree trunks to the ground. Once in the moist earth the tree grow 
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rapid]j and its entwining roots sent out many laterals to embrace 
its Jicksts and eTentually to choke them to death. 

Only a few feet from the strangler Sg stands a stilt pa1tn< This 
remarkable tree may be less than 6 mches in diameter and yet it 
extends its leafy crown 60 to 70 feet out into the upper canopy. But 
what enables a atilt palm to stand upt From the lower part of its 
slender trunk many bracing roots grow out several feet above the 
ground. Thus the strangler fig and the stilt palm solve in different 
w'ays their problems of getting up into the light. 

Under the atilt palm across the dark forest door a column of army 
ants moves along swiftly. These ants represent one of over a doseii 
Bpocies found on the island and have been studied for nian}' }'ears 
by Ur. T. C, Schneirla, of the American Museum of Natural His¬ 
tory. The raiding columns of these ants catch, kill^ and carry back 
to their bivouac all kinds of arthropod aniniab, especially their larvao 
and pupae, to feed the busy colony. Accompanying each army ant 
raid are hve or six species of antbirds which do not eat the ants but 
catch the insects that are flushed by their advancing columns. Dr. 
Alexander Wetmore, noted ornithologist and former Secretory of 
the Smithsonian Institution, told me that when he wanted to find 
certain species of birds he simply followed a column of army ants 
to its advancing front and almost certainty the birds would be there. 

In tlie forest practically all the mammals are adapted by structure 
and behavior to living in tlie trees or on the ground, with a number 
that spend considerable time in both. Of tlie tree-dwelling mammals 
certainly none is more spectacular than the capuchin monkey (pi. 1, 
fig. 2) which is found all over the island in troops of 15 to 25 indi- 
vidnals. These troops may be strung out a hundcod yards or more 
through the trectops. It is not unusual to see oua of theso active 
little monkeys jump and fall 20 to 40 feet into a lower tree. Never 
did we see one miss its landing. One evening we watched at close 
range a troop advancing along the mar^n of tlte lake. One old 
male interested himself in making the largo iguanas that rest on 
branches over the water jump down into the lake. This monkey 
broke off every dead branch that it could find and threw it into the 
water, WlietJicr the capuchin was clearing a new monkey trail of 
reptiles and dangerous limbs or whether it just liked to see and hear 
things splash in the water is hard to say, but I am inclined to believe 
the latter. 

Another curious creature that is almost entirely arboreal ts the 
three-toed sloth (pi. 2, fig. 1). This sloth appears to eat only the 
leaves of the Cecropia tree and is therefore practically never seen 
in temperate-zone zoos. One day in the deepest forest I heard a loud 
squealing and growling in the canopy almost overhead. While I 
was trying to locate the cause of tlie disturbance two male sloths came 
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tumbling out of a pnltn Uteo fully 30 feet abo^e tl>e ground. Each 
sloth had a firm grip on tha other with its hind feat and it was quite 
apparent they had been fighting and had become so occupied that 
they had forgotten gravity was still an active factor of their environ¬ 
ment. A few seconds later they began to recover from their fall, 
Tlicy let go their holdR and wobbled and rolled awkwardly over the 
ground to the nearest lianas which they slowly began to climb. We 
needed pictures of a sloth so one was captured with a loop on a pole 
and was carried out to a clearing a half mile away where there was 
sufficient light for photography* The grayish green of their coarse 
hair and their slow method of locomotion on the under aade of limbs 
make them difficult to find even where they are plentiful. The green¬ 
ish color is the result of an alga growing on the hairs. Thene are 
also three species of motlis and one beetle tJiat are almost always 
found darting in and out of the coarse pelage. Whetlier the larvae 
of these insects eat the alga, the hairs, or the tiny sloughed-off bits 
of epidermis appe^irs to be another problem of interrelationships in 
the intricate web of this tropical forest community that needs to be 
investigated much more thoroughly* 

A mammal that seems to be equally at home in either arboreal or 
terrestrial environments is the tliree-tocd anteater or tamandua 
(pL 2j fig. 3). Its long prehensile tail enables it to use tree routes 
of travel and to work on iiiS)ect nests far above the ground. With 
the powerful claws on its front feet it can open the hard, tough ant 
and termite nesto without difficulty* Its most striking adaptation, 
however, is its long wormlike tongue that can be extended from the 
mouth 5 inches or more to extract insects out of the intricate and 
interlacing system of tubes found in termite and ant nests. ‘While 
raiding a nest of termites or ants a tamandua would soon become 
covered with biting or stinging insects were it not for the way it 
uses the claws on its hind feet. These claws are arranged along the 
foot in the form of a comb with which the anteater keeps its pelage 
relatively free of insects by combing almost constantly with its hind 
feet 03 it continues to feed. 

There are many strictly terrestrial mammals but none is more fre¬ 
quently soen in the forest than the agouti {pi, 3, fig. 1) or as it 
is called by the Pananmnians who prise its flesh os a table delicacy. 
The agouti belongs to a group of South American-type rodents that 
have moved up tlirough Central America since the Ice Age, It is 
commonly seen In daytime eating the fallen fruits of various forest 
trees and when surprised squeals loudly and dashes off to its buri'ow. 
No doubt the agouti provides much food for jaguars, pumas, and 
ocelota 

Near the laboratory at Uie edge of the for^t is o breadfruit tree 
which was introduced long ago. One evening we watched a pack 
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of eoatis (pi. 4, fig. 1) cljmb the tree to search for ripe fruit. Ah 
though a carnivore, the coati^ which is related to the mccoon, has 
similar omnivorous habits. It includes considerable fruit in its diet. 
■\Vlien one of the eoatis found a ripe breadfruit it was dropp^ to tlie 
ground with a loud At tbat uistajit all the other eoatis imm e^ 

diatcly began descending the tree to partake of the meal, and to our 
surprise, three agoutis came out of the burrows and sat within three or 
four feet of the feasting eoatis waiting to dean up any leavings. 
Thereafter wo noticed that the agoutis nearly always appeared when 
one of the 3-pound bx'eadfruita fell. 

The largest mammal on the island la Baird’s tapir (pi. 4, fig, 2) 
which lives in the deep forest and is seldom seen. Three y ears ago two 
young tapirs still wearing their longitudinal atripca were brought 
in to the laboratory from the mainland. They were fetl and cared 
for until they were old enough to take care of tliemselvea in their native 
habitat to which they gradually returned. Occasionally even now 
one or both of these tapirs will wander out of tlie woods into 
llie laboratory clearing where they still look for ‘^handouts’' of potatoes 
and bananas. I shall never forget Uie beautiful sight they presented 
one morning as they walked slowly out of the forest into full sun¬ 
light not 2a feet nwuy from tlic bird blind where I htid my camera 
all set for a cbcstiiut-mandibled toucan. It was a rare opportunity 
to pbotogi-aph, in its native habitat, diia largo mammal whidi belongs 
to the same zoological order as the horee and the rhinoceroB. An 
entomologist once came to visit the island and no one told him about 
the young tapirs. One day wliile ho was busily collecting insects 
in a dark ravine ho heard a high-pitched whistle and looked up to 
see two large mammals slowly approacliing only a few feet away with 
their long snouts ostended toward him. He quickly abandoned his 
work and climbed a enmll tree. The tapirs walked around tlie tree 
still wliistling and finally one of them lay down at its base I He 
hardly expected anyone of us to believe Ids story when be returned 
to the laboratory that afternoon. He never told us how long he 
remained up the tree to avoid the big animals that only wanted him 
to give diem a banana or a potato 1 

Tliere are at least 15 species of bats known to occur on Barro Colo¬ 
rado and on the nearby mainland. So far os known each species is 
adapted to roosting and feeding in its own particular way. For 
example the Watson’s bat makes its own roosting place by cutting 
the veins in the leaves of two species of small palms in such a way 
as to cause tlie leaf to droop, forming a '‘tent,” Tlie bsts hang head 
down inside this little green tent and no doubt are somewhat protected 
from the bat falcon and other predatore as weU as from heavy roins in 
the wet season. The tent also serves to darken still more their roost in 
the deep woods where the palms grow. 
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Only a few examples of the interestiog adaptation found in this 
tropical forest can be given here. Batro Colorado is a place that 
must be experienced to be fully appreciated. Pictures even in natural 
color can only give a poor notion of tJie curiously adapted forms that 
live in a tropical foresL They are but poor sketches and representa¬ 
tions of the great nntnbor of interdependcncira that make up biotic 
communities. 

There are, of course, some annoyances and real dangers os one walks 
over the trails. Personally, I regard tile oonsutitly high humidity as 
tlie greatest annoyance. After only moderate exercise one become 
entirely wet with perspiration even in the dry season. It causes one's 
glasses to fog over at most inopportune momenta. It causes fungus 
to grow on clothes,^ocs, camera cases, and in camera lenses. It causos 
films to stick in even the best cameras. Some people, until they learn 
to deal with them, find the great number of chiggets and ticks a never 
ending source of trouble. Proper dress for the trails and proper bath- 
mg can, howevw, usually reduce these to an insignificant minimum. 
1 ho dangerous bushmaster has never been seen on tlie island, although 
It IS ^occasionally found on the mainland. The poisonous reptiles 
which may bo seen along the trails are very few although I photo- 
^phed a fer^a-lance and a coral snake on a trail on the suine day. 
A bite from citlier would be grave disaster indeed. There are very 
raosquitoeSj no iiialuria, no honsfiflie?. 

The forest cl<^ in on both sides and behind the Jabomtoiy. One 
doTO not see far into or through these woods; tliey are toe dense. Only 
Ml front can a person look away across Gatiui Lake, and there witliin a 
mile of the laboratory see tho great ships of tlie world move silentlv 
along the Panama Canal. They are the only reminders of an outside 
civilization for on the island there am no tdevision sets, no radios, no 
t^epbones, no mrs, no newspapers, no dogs to bark, no cats to meow. 

1 here are only the native wild sounds of the forest, which, taken alone, 
may seem loud and raucous but which somehow blend with the whole 
to make something pleasing and soothing to the nervous sj-stem of 
avili^ed maD, ■ 

Each evening about sundown the big chestnut-mandiblcd toucans 
mount the top branches of the tallest trees and with much bowing and 
waving of their enormous beaks break the solitude with their loud 
^uawks and yippings. One does not mind tMq, however, because he 
has learn 1 ^ that the next number on the program will be the lone, 
wailing, fiuteJiko notes of the great tinamou which serve as vespers 
eVDi 7 evening on Barro Colorado. When the tinamou baa suinr his 
^ng the_^noctunial choims of the insects and amphibians has already 
liegim. Many bats are darting about, and then the mellow hoots of a 

spectacled owl peet the night from the dark forest, lliere should be 

mocu Jiarro Uolorados, 
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Norsemen in Nortli America Before 
Columbus ^ 


By JOHAWKZS Br0NU^EO 

Dinctori Th^ Danish 
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This much-debated problem has two raaJu aapeets, one tumiug to old 
litei-ature—the narratives of the Icelandic sagas about Leif and Vin- 
land; another concerning archeological monuments and objects in 
North America and their probable contribution to the question; Were 
there Norsemen in North America, not only during the late Viking 
age, about the 3 ’ear lOOO, ifhen I^ei f founded his VSnland aitOj but also 
later on, through the centuries of the Middle Ages in the time before 
Columbus ? Let us consider these two aspects closely. 

VrHAT DO THE SAGAS TBLU AND HOW SHALL WE INTERPRET THEM? 

The saga stories about Leif Ericson’s and Thorfinn Karlsefni'a 
discoveries of territories in North America iu the years round about 
1000—“Helluland,'’ “Markland,'’ ‘Finland” “Straumfjord” and 
—have reached us in two parallel versions of rather late date 
(fourteenth century); one is to be found in Eric the Eedis Saga (the 
Eo-callod ^‘Hawks Book*^), the other in Olav Trygvason’s Saga and the 
Greenland Saga (in the famous so-called “Flatey Book”). The main 
outlines ami most important details of these old Vinland tales are 
given below in concentrated form. There are six of Uiem (actually 
only four, as two are concerned solely with abortive voyages). 

1. BJami fferjvIf^OTi’s —Bjaini, son of a friend of Eric the 

Red, the Greenland coloniaer, and his men in &S 6 aim to sail from 
Iceland to Greenland, but uortherly winds and fog drive them off their 
course. After severai days they sight a well-wooded land, which they 
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jipproach and then sail out again. Two days later they se« more tim- 
hered land; they sail clcae in and then out again* After 3 days^ 
sailing on a northeast course they sight land for the third time^ on 
this occasion a mountain island with glaciers. Once again they refrain 
from landing. Four days afterward they reach Greenland. 

3. Le}f Erk^sonh e^ped^tion, —Leif^ son of Erio the Hed. buys 
Bjami's ship and seta out from Greenland (apparently in the spring 
of P02) with 35 men with the intention of ftnding and exploring the 
lands seen by Bjarni. [^'ote that in contrast to the Toyages of Bjami 
and Thotstein (see below) this is a veritable voyage of iliscovery.] 
First he finds Bjami’s glacier island and goes ashore. There is noth¬ 
ing but stone betwcon shore and glacier, a land “without good things'^; 
he calls it ^^Helluland^' (Stone Land). Thereafter they come to a 
flat woodland which Leif names “Marblatid.'' Two days later they 
reach an island with grass and much sweet dew. Between the island 
and a promoTitory on the mainland is a strait; they sail into It, and 
during ebb tide the ship goes aground in the sand. They go ashore 
at fl rlvtsr^ get the ship off at high water, and decide to settle there 
for the winter and build houses of good timber from the large syca¬ 
mores of the forest. In both river and sea there were bigger salmon 
than they had ever seen anywhere, Tliere was no winter frost and 
the grass withered hut little* Day and night there were of more 
equal length than in Greenland and Iceland. In the time of tlie short 
days the sun set in “Eyktarstad'^ and rose in “Dagmalastad.^' 

Then Leif divides his men, some of them staying where they are. 
while others go scouting* One evening they mi^ the man Tyrk, a 
soutlierner (German)^ an old friend of Eric the Red's, Leif's adoptive 
father. They make n search and meet him a short distance away. Leif 
can see that Tyrk is out of his mind; he speaks in his native tongue, 
German, rolls his eyes, pulls faces, and then at length tells them he has 
found vines and grapes. It’s true enough, he says, for he was bom 
where there were vines in abundance. In the time that follows they 
gather grapes, cut vines, and fell timber, all to fill the hold of the ship. 
In spring they break comp and, on leaving, l^eif calls the land “Vin- 
land*” On the way home they rescue a number of shipwrecked men 
from a rock and in due time arrive safely at Brattahlid, Erie the Bed^s 
farm in Eriesfjord, Greenland. 

J. Erk^son^s t^pediiioru —Leif lends his ship to his 

brother Thorvald, who sets sail with 30 men and reaches Leif's camp 
in Vinland. There they winter. The following summer they spend 
exploring tlie west coast of the land, which is fair and thick-wooded, 
with white sands* many islands, and shallow water. On an island 
they find a wooden granary, but otherwise no trace of hmnan beings. 
That autumn they return to Leif's camp and then the following 
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Etmmier cxaixiina tba east md Rortli coasts of the land. During a 
while roundiug a pomt, the ship breaks her keelj after a long time 
spent on repairs they set the broken keel up on the point and call the 
place “Keel Ness” (Kplntes). They proceed eastward, into wended 
fiords. They lie to alongside a headland, and Thorrald eidaims: 
“This is a fair land, here I will build my farm ” Meantime, on the 
beach they discover three skin boats with nine men f they fight and 
kill eight of them. Later they are attacked by a large number of 
nativies in skin boats, and these Scraelingg shoot at them, but flee in 
the end. Thonald, they realize, has been hit by an arrow and he 
dies of tlie wound. Th^ bury him, at his desire on the headland, and 
put up a cross at either end of the grave. They call the spur “Cross 
Ness” (Korsiuea), and then return to Leifs camp for the win^. 
They gather grapes and timber for cargo, and in the following spring 
set sail for Ericaf]‘ord in Greenland “with great tidings for T^if.” 

4. Thorstein Ericsson' t wyoya.—Thorstein, another brother of 
Leif, goes out with the same ship to bring Thorvald's body home. 
He fails, seeing no land at all throughout a whole summer'a cruise. 

5. Thorfun KarhifnCti aapcdt^fcwi.—The Icelander Thorfiim Karls- 
efni sets out for Vinland with three ships and 160 men. First they 
find “Helluland,” then “Markland,” and nest, after sailing ^ong 
strange, long, sandy beaches, the cape with the ship s keel, Eeel bess. 
They anchor up in a fiord and from there send out as scouts two 
Scottish runners, man and wife, who return three days later with 
grapes and self-sown wlieiit. They go on, into another fiord with sm 
island before it and so many sea birds tliat a man can scarcely set his 
foot between the eggsi Around the island runs a strong current, so 
they call the fiord and the island “Stream Fjord” (StrjJmfjord) and 
“Stream Island” (StrfSmd). Here they spend the winter with their 
cattle. There is grazing Enough, but little lumian food. They are in 
need and pray to God. Thorhall the Hunter, however, appeals to 
Thor, A whale drifts in, an unknown kind even to Karlsefui, who is 
familiar witli whales otherwise. It proves to be uneatable; they become 
ill and throw tlie wliale meat into the sea. Wicn spring comes they 
manage on birds' eggs, hunting, and fishing. 

Thorhall the Hunter now begins to grumble and wants to ^ home 
to Greenland. Re and nine men set out by themselves in a sliip. On 
tlie voyage an easterly gale blows them to Ireland, where Thorhall 
loses his life. 

The others proceed south and voyage far till they reach a river 
running Into the sea through a lake^ they can only get into the river 
at floodtide. This place they call “H6p.” Here in the depressions 
grows self-sown wheat, on the hillsides, vines. Every brook tee^ 
with fish. There where they find the higliest ridewater they dig pits 
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and at ebb tide find halibut in them. The forest abounds with animala 
of many kinds. There the; spend the winter. No snow falls,* the 
cattle need not be brouglit indoors. 

Here they encounter tlie inhabitants of the coiuitry, the Scraelingg, 
at first in peaceable barter: red doth and milk (which the natives had 
never before seen) for furs. But they quarrel (after a bellowing oi 
liad chanced to scare the ScrueUngs). Then the natives come in large 
numbers in skin boats to make war on the Norsemen, and tliey terrify 
them by throwing large stones, sewn into painted skins, from tall poles. 
Men fall on both sides. Ihe Scradings fight with slings and stone 
axes; they are astontslied at the Norsemen's iron axes. 

After that Karlsefnt fudges it too dangerous to remain in the land 
of “Hdp”; he abandons the Uiought of making his home there and 
uistend goes back to “Stream Fjord*' (which is stated to be midway 
between “Hdp’* and *‘Ked Ness”). There he leaves moat of his people, 
takes one ship northward to look for Thorhall, returns after a vain 
search, and winters in “Stream Fjord.” There his wife bears him a 
sou, Snorri. Next spring they all go home via Markinnd, where they 
capture two Scraeling boys, whom they take with them. One of the 
ships, which turns out to be worm-eaten, founders, but Karlsofni'a 
own ship returns at last to Eriesfjord in Greenland. 

$. Fteydis's earpatfitfon.—Some years later Freydis, a natural 
datighter of Eric the Red, makes an expedition to Vinland with two 
ships, accompanied by the two Icelandic brothers, Helge and Finnboge. 
They reach Leifs camp in Vinland and winter tliere. Tliey quarrel; 
Fieydis conceives a plan to murder both brothers and carries it out, 
and moreover kills all the women with an ax. Early next suniioer 
flhft I'etums to Greenland. 

This is the essence of what the sagas hare to tell about Norsemen 
from Greenland and Iceland discovering North America in the years 
about 1000. There was a time when some scholars were rather 
skeptical as to the details and the narrative descriptions contained 
in these old Nordic soiirces^they were stamped as unreal, literary- 
colored fairj'tele stuff; see, for instance, the famous Fridtjof Nansen 
in bis book *‘Nord i TAkeheimen,” published in 1911. Nowadays, 
however, most historians are (rightly, 1 thinlc) inclined to take many 
points, if not all, in the saga traditions about “Vinland the Good” as 
true facts. There the question arises: Is it possible from this litemiy 
materia] to indicate precisely where on the Atlantic seaboard this 
“Vinland” of Leifs, tliis “Hdp” of Karlsefni's lay? Many attempts 
have been made,all different in their results. And so, in tiie follovring 
pages when I, too, try to find a solution to the problem, my purpose 
inter alia is this: to show bow difiicult the task is, how defective the 


371 


XOIUJJSMEN IN NORTH AMERICA—BB0NDSTED 

material, how unccrtaia its statements and, consequently, how api>rosi' 
mate the hnal condnsion most be. 

Any attempt at localization sliould start from, and base itself upon, 
two different categories of statements in the old sagas: on the one 
hand their astronomical and nautical information, on the other their 
culture-geographical content (i. e., what they ha^e to tell ns about 
Vin land’s scenery, cUinate, vegetation, fauna, and inhabitants). Are 
wa in a position to let all these different dicta convinci^ly indicate 
just one incontestable part of the Atlantic coast of America 1 l^iat is 
the point. 

Within the astronomical sphere one oft-commented-npon remark 
seciiis to be of special importance, namely the above-cited passa^ 
in the Greenland saga about sunrise and sunset in Vinlatid. in this 
land, BO the saga says, the sun in the sliort days went down in “Eyktar- 
stad” and rose in ‘‘Dagmalastad ” Only a few scholars doubt the 
trustworthiness of this statement; the majority regard it—no iloubt 
rightly—as a genuine reiteration of an actual observation made on the 
spot. Subject to the condition that it is genuine, we now have a pos¬ 
sibility of calculating tlie geograplucal latitude of the observation 
place, Vinland, provided, bo it noted, wo know what is meant by 
“Eyktarstad” and ‘‘Dagmalnstad,” 

For “Eyktarstad” two sources arc avoliable to us (apart from an¬ 
cient usage among Norwegian peasants of oiir time: a passage in 
Snorrrs Prose Edda {“autumn lasts from the equinos till the sun seta 
in Eyktaistad”), and a place in the Icelandic ecclesiastical law “Grey 
Goose,” whore we read that it ifl“eykt” when “Tltsu^rs ^t” is divided 
into three parts and the sun has passed through two of thorn. But 
what is “UtsutSrs ^t”t If we take tliis Old Norse term to be the 
name for the octant of the compass card between 321^“ and 67 
the situation of Leif’s Vinland may be rockonod as being not more 
northerly tlian latitude 50“ N. (h e., the fJulf of St. Lawrence and 
Newfoundland). But if “UtsuSrs .^t” is token to mean tlie entire 
quadrant between south and west, we get Vinland’s northernmost 
limit shifted more to the south, to latitude SS" N. (Chesai>eake Bay, 
Va.). The St. Lawrence position was postulated in the iSSO’s by the 
astronomer Gcclmuyden in Copenhagen and the historian Gustav 
Storm in Christiania (Oslo); the Virginia identification is upheld 
by the Norwegians Mjelde and Brdgger, among others. In neither 
of these is any soutlicm limit given for Leifs Vinland- 

“Dagmalastad” in the ecclesiastical sources is determined ns “tertia 
Iiora,” tlie third hour when the sun is in the southeast (9 a, tn.). 
Reuter, however, as a residt of his researches, claims that the pagan 
“Dogmalastad” is not southeast but east-southeast, and that “Eyktar- 
stad” is simply the west-southwest point of the horizon. Thus, ac¬ 
cording to Reuter, the passage in the Greenland saga about Leifs 
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Vinland means tliat here, on the shortest day of the year, the sun 
rose in the east-soutlieast and set in the west-southwcst. Aceuracy on 
the point, however, is impossible owing to tlie obliquity of the earth’s 
axis; even at the Equator there will be a slant of 1“, Accordingly 
we must reckon with an error of observation which is less the mote 
to the soutli we imagine the situation of Leifs obserratjon spot to be. 
If we place hia Vinland in Florida (26* if.), the error is only 3®, in 
south Georgia (31® K.) it is 6®, and so forth. 

In other words, the reealta of the astronomical interpretatioiiB nnd 
calculations are not strictly encouraging: Leifs Vinland cannot be 
more northerly than Ne wfoundland and more sontherly than Florida. 
Wide limits, most certainly I One might almost have set them up 
oneself in advance. 

But then, the nautical reports? Well, these are quickly disposed 
of. The incredibly short times given for the expeditions of Bjami 
and Jjeif in the sagas (“two days,” “three days,” etc.) are impossible 
to accept for voyages in waters with such enormous distances as 
those between Greenland and America. There is much in the saga 
descriptions to suggest that seafarers then had to adjust their speed 
and course to currents and ice conditions such as those we know today. 
From Ericafjord in Greenland’s East Settlement Leif and the other 
Vinland travelers proceeded north, to the West Settlement, westward 
from there out to the open sea, and then southward, with the cold 
north-south offshore current which runs between the east coast of 
America and the Gulf Stream. These were voyages that took time. 
The fact that the Vikings always wintered in Vinland also indicates 
that the trip could not be done in tO days or so. Beuter has calculated 
that the Vinktid-farers had about 7,000 kilometers to sail and that 
they were 5 or 6 weeks doing the distance. This is quite credible, 
but the calculation is so rough end approximate that it cannot be 
applied in working out just where Vinland may have been. And let 
the some be said of other authors’ interpretationa of the saga voyage 
records. 

Then let us have recourse to the cnlture-geographical clues in the 
saga accounts. Wliat are wc told about Vinland’a scenery and climate, 
its vegetation and animals, its inhabitants, that may help toward 
localization I First of all we must remember that from north to south 
We are concerned with various “lands”: “Helluland,” ''"Markland, ’ 
and “Vinland,” named by Leif, then what Thorfiun Karlsef ni found on 
his further voyage, i- e. “Stream Fjord," and farthest south, the land 
of “Hdp." For we must not overlook the fact that whereas the expe- 
ditions of both Thorvald and Freydis e.<ime to Leifs camp in the Vin¬ 
land he had discovered and named, the position is different as regards 
Karlsefni. It is true that he visited the more northerly of the coiistal 
tracts where Leif went ashore; “Helluland" (which most likely is 
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Baffin Island) and “Markland” (ttIucIi may be the Labrador coast, or 
Newfoiindlatid, or Nova Scotia); he saw Thorvald's *‘Keel Ness” tM. 
But after that he come to two new localities: “Stream Fjord” (in¬ 
cluding “Stream Island”) and, after having “traveled long,” tho land 
of “Hop,” soutljemmost of all. It is possible that Stream Fjord was 
in the vicinity of Leif’s camp in V ini and, but scarcely Hop, which 
must have bean more to the south- First, then, let us examine what 
is written about Leifs Vinland, 

It was a well-timbered land with large sjcamores good for house 
building. There was no winter frost: the grass withered but little. 
There were vines and grapesi 'fliey cut the vines down (why, 1 
wonder f). They caught big salmon i n botli river and sea, Thorvaid 
explored the west coast of the land, which was wooded and had white 
sandy beaches, many islands, and shallow waters j there he found a 
native's granary of wood. In the following summer he discovered 
to the east wooded fiords and fair land, wlicre he decided to rattle, 
but was slain while lighting Scraelinga in skin boats. About Freydis’s 
sojourn in Vinland we are told that one winter's night, when ^e 
grass was wet with much dew, ^e sat on a tree trujdt outside the 
house, taLki::g to Finnboge, 

So Vinland was timbered and Imd a mild climate. Otherwise, tho 
land is characterized too little to permit of identification j and this 
also applies to its inhabitants. But it is important, as A. W. Brjig^r 
l>oml 3 out, that it has both salmon and vines. On the North American 
east coast the southern range of the salmon is Connecticut, approxi¬ 
mately latitude 41* N., and the most northerly area on tlie same coast 
where the vine grows passably well is Massachusetts, in latitude 42“. 
Following this line we obtain at length on approxjmDte location on 
Vinland in the region around New York, and rather south than north 
of that place, if we are to satisfy more or less tho condition of absence 
of winter frost. From this angle perhaps Chesapeake Bay in north¬ 
ern Virginift is preferable; for in localizing we must allow a certain 
elasticity, in view of the fact tliat there may have been slight climatic 
fluctuations in the thousand years that have elapsed ^ce our events. 

But in this case, where were “Stream Fjord" and “Hop”? The 
saga relates that Knrlsefni first found Thorvald's “Keel Nesa” and 
near it a fiord, where his Scottish runners discovered vines and self- 
sown wheat, the latter undoubtedly beuig maize. Then they turned 
into another fiord, “Stre.tm Fjord,” with an island, “Stream Island,” 
off its mouth, and there an unknown s^jecies of whale drifts in to the 
starving explorers, probably a southern kind, possibly a cuchaloL 
Where tliese coast lands may have been we cannot say | posibly not 
so very far from Vinland. The vines and the maize, the un&miliar 
whale, and the circumstance that seals apparently are lacking (they 
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-would bive boBi) welcome to th© liungry meu), all w&fn us against 
a northern localization. Reuter suggests, and it may be likely 
enough, that “Keel Ness’’ was at Cape Hattcras (between Virginia 
and North Carolina), and “Stream Fjord” at Cape Fear, some dis¬ 
tance farther to the south. 

But then, it is from this “Streaiu Fjord” tJiat Karlseftii “fares long” 
to tlic south, till he reaches the land of “Hop.” Hera we are ^ven 
Tarioua informative indications—in the depressions self-sown wheat 
(maize), on the hills vines, in the sea halibut; no winter snow, the 
cattle are left out; trading and fighting with natives who are ignorant 
of milk and who battle with large slingstenes dispatched from tall 
poles (and on the whole armed with stone weapons). 

The saga describes these natives in “H6p” as small and hideous, 
with ugly hair styles, large eyes, and wide jawbones. The big eyes 
show that they must have h^n Indians, not Eskimos. The term 
“Scraeling” given by the Norsemen to the natives both there and 
farther nortli, according to Kinnur Jonsson was usually derogatory, 
meaning something wretclied; William Thalhitzer believes it to be 
of Falrimo origin. I think it necessary to assume that the Scraelings 
whom Karlsefni encountered in “Hop” (as well os those who Mllod 
Thorvald east of V inland) were Indians, whereas the two boys picked 
up by Karlsefni’a men as far north ns in “Markland” were Eskimos. 
Trying to identify tim “Hop” Indians with any presentrduy tribe 
(for example, the skiti-wrctpped slingstones have been traced to the 
A1gont|uin Indians in New England) is futile, I think, wl^en we con¬ 
sider the long wanderings of the North American Indians during the 
past thousand years. The “Hop” natives had never scon milk, which 
siiggeitte that liieir territory was south of the range of the reindeer, 
*Vnd it may be remarked that in the days of the Spanish conquests 
the buffalo was unknown in Florida and, on the whole, east of the 
Mississippi. The fact tliiit one of Karlsefni’s ships become so worm- 
eaten that it founders is a feature pointing southward. 

Judging from all the evidence, we must look for “H6p” a good way 
south of Vinland. I imagine we shall reach Georgia (about 82® N.) 
or posribly, as Reuter thinks, right down to Fiorida. 

I do not think it possible to indicate with any •prteiiion from the 
5>oga sources the w-hcreabonts of “Vinland,” “.Stream Fjord,” “Ildp,” 
and the other localities. A study of the modem literature rising 
around the topic will show that various scholars have reached results, 
but no two of these results coincide fully. As a matter of fact, almost 
nil possible North Ainerlcan coastal regions have been suggested, the 
localizatious oscillating between Labrador in the north and Florida 
in the south, between Newfoundland in tlie east and the Hudson Bay 
coast in the west (Chesterfield Inlet and the mouth of Nelson Rivor). 
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This great imcertainty is the natiiral outcome of tlie incredibly elastic 
possibilities of interpretation coiUainecl in iho texts of tlie sagas in 
the matter of the correct understanding of ihetr various data; nauti¬ 
cal, spatial and day-and-niglit dividing, as ncU iis climatical, botani¬ 
cal, and gcographiciiL Whereas there is tolerable agreement on where 
the Hellulaud and Alurkiand of the sagas are roughly to be placed, 
i, e., BiilTinland and Laborador-New found land, it is quite anotlier 
matter when we are to fix the spot where Leif Ericsson landed 
where Karlsefni’s colony was, We may safely say that on these points 
the discussion will go on ad infinitum, unless the basis is widened and 
new knowledge is added. 

There is one tiling, however, on which modern Vinland research 
seems to be unanimous: that there was actually a Vinland.” Accord¬ 
ing to Sophus Bugge, the word “Vinland” npi>eared in the now missing 
runic inscription from H^nen in Korway, which lie dated to the middle 
of the eleventh centory. This is the first time Vinland is mentioned in 
our sources, luilf a century after it was discovered by Leif. Adam of 
Bremen's mention of it follows shortly aftenvard. Occasionally, 
Vinland is still referred to in the written sources of medieval Europe 
apart from the sagas. This being so, tlie assumption is most reason¬ 
able that the Norsemen in Greenland had intoroourse with and tried to 
exploit this American land, “Vinland the Good,” wherever its situation 
may have been. It is often, pointed out that voyaging from Greenland 
to America was sliorter and less hazardous fiian from Norway to 
Iceland. The prospect of obtaining timber and other good things 
must hai'e induced liie Greenland Norsemen to maintain communica¬ 
tion with America. I am wholelieartedly in accord witli the view 
whicli a priori considere it extremely likely that llie Greenland Norse¬ 
men kept up a certain intercourse with Vinland. 

But how regular was tliis intercourse? Did it have the character 
of actual colonization, or did it consist merely of sporadic and casual 
visits? I scarcely think we should imagine it as being highly frequent. 
Greenland, the motherland, was a small and weak (and successively 
weakening) community. The “home bases,” modern terms, 

even if we include in tlicm Iceland and, indirectly, Norway, in the long 
run were unable to cope with tlie tusk of sustaining a viable colony in 
a region so remoto and so large as the American Continent, a region 
wluch, bo it remembered, was not uninhabited like Iceland and Green¬ 
land when die Norsemen first arrived,, but was populated with many 
and, no doubt, mostly hostile tribes (see the sagas). liVhat is more, it 
has not been possible to find any t race of intrusions of European mate¬ 
rial culture among the Indians of Nortli j\jnericti, such as the introduc¬ 
tion of grain or cattle; nor do we find any influence in clothing (weav¬ 
ing) or iron extraction. If there was any colonization by Scnndinav- 
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iuns it TTcis not inttufie enough to lea^e any such traces among the 
native population. 

The Norsemen in North America in the Middle Ages did not make 
the imprint on the Justory of world culture that Columbus and his 
successors did. All the same, it is of great interest to endeavor to 
establish where and when they had their American bases. 

Ix'iivmg now tlia literary sources we turn to archeology. 

WHAT DO AMERICAN MONUMENTS AND OBJECTS SHOW, AND 
HOW SHALL we INTERFRET THEM? 

At the suggestion of Lithgow Osborne, president of the American- 
Scandinavian Foundation, New York, I was requested in the suiruncr 
of liW8 to travel to the United States for the purpose of making a 
systematic study, based upon jouTnoys and personal exammntious, of 
as much os possible of tlie archeological material in the States lUtd 
Canada likely to throw light on the question of whether Scandinavian 
Norsemen lived in North America in pre-Columbian days. The work 
was to be done under the auspices of the Foundation and with a grant 
from the Viking Fund, New York. I accepted the offer and spent 
about three months in tJie United States and Canada in tlte autumn of 
1948. There I had tlie opportunity of making iiiyself acquainted with 
material that was both voluminous and varied. My studies and 
judgment of this jkruericaii nmterial are crystalliaed in the following 
report I thank the AmDrlcan-Scandinavian Foundation for most 
acti ve sii p port and tlie Viki ng Fui id for its generous financial a id. My 
thanks are also due to President Lithgow Osborne for his effective help 
and cooperation; to Dr. Henry Goddard Leach, former president of 
the Foundation, for much guidance and good advice; mvd to my 
fri^d Dr, Hugh Hencken, of Cambridge, Mas., then president of 
the Archeological Institute of America, for great hospitality and 
helpful iiesa. 

It seems natural to begin the report with an examination of three 
monuments, arranged clironologically according to their alleged age: 
the Be<trdtju>re fnd at Toronto, Canada, claimed to date from the close 
of the Viking ago; the NewpoH Tower, held by somebody to have 
a medieval origin; the KenHuffton runic atone, now at Alexandria, 
Minn, (a replica in the U. S. National Museum, Washington, D. C.J, 
giving itself in its inscription to the year 1362. The rest of the Ameri¬ 
can epiffrapMe material forms a natural a^ociation with the latter 
monument. I have, then, disfussed briefly under Sitea some occur¬ 
rences in situ in New England, with a separate expose on the mooring 
atone phenomenon. This is followed by a reference to the various 
North Amcricau ohjeoU supposed to date from pre-Columbian times. 
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the beardmore nND 

Preserved in the Royal Ontario Museum of Archaeology at Toronto, 
Canada, is a tind from a spot near the village of Beardmore, Ontnrio, 
about 7 niilea from Lake Nipigon. It consists of three emst-Xor wugiun 
Vihing-age iron objects {pi, 1). With tlie kind permiBsion of Prof. 
T, F. Mcllwraith, keeper of the Royal Ontario Museum's dcpactmeiit 
of ethnology, I Lave made an examination of this find, 

1. A fragmentary iron sword, broken above the middle of the blade. 
Both the poimnel and the point of tlie blade are missing. The total 
length of tlie original blade may be estimated at about 0. iO in. and ths 
whole length of the aword at about 0.8S m. The sword had been 
covered with rust whitb had been removed in the museum by electric 
means, for which reason only parts of the original surface of the blade 
and of the edges remain. This sword may bo placed to type M in Jan 
Petersen’s “Ue Norsk® Vikingcsverd,*’ 1010, page 117 et seq., figmes 
03 and 00 (from about A, D. 850-050). 

2. A flat band of iron, 10 cm, long, 2.7 cm. wide. One end is rolled 
up; at this end the band is rectangular in cross section and narrow, 
very thin at the extreme end and pierced with a round hole. At the 
other end, too, the band narrows into a rectangular rod which, how¬ 
ever, is bent over in a swan's-neck curve. There is a fracture at this 
end, whereas the other is intact. The latter end seems to have been 
forced out to tlie side, On Uiis object again the original surface has 
disappeared as a consequence of the electric treatment, 

Tliis object is generally considered to be a shield handle—which it 
ccrtainlv is not. There are no holes for rivets, and Norwegian \ iking 
shields never have handles of iron, It is more likely that tlie band was 
once the upper part {the iioop) of the object which Norwegian arche¬ 
ologists call a “rangel'' (rattlo) and which is often found in east Nor¬ 
wegian (less often in west Norwegian) men’s graves of Viking times. 
(See O. Rygh, Nurske Oldsngcr, 1SS5, Nos. 4liO-iG4; Jan Petersen, 
Vikingetid^s Redskaper, 1051, p. 42 et scq.; hero fig. 1.) TUes© rat¬ 
tles consist of a bent-over round or flat ii-on bar (the hoop, fig. 1) on 
which arc hung aeveral rings and sometimea small bells, L e-, objects 
that rattle or tinkle when shaken. The object may luive been placed 
on tlie end of a stick or furnished with a suspension liOTk. If we can 
imagine that the now-broken end of the iron band ortginall3 was long 
enough to reach the coil at the othor end and was secured in the bole 
[here, wo have the upper part (the lioop) of a rattle. 

William Feltliam, one of the persons alleged to have seen the Beard- 
more find shortly after its discovery, describes our object thus s “. . . 
what looked like the handle of a shield witli three prongs.” The 
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“rattle” at that time may Iiave had Uie corroded fragments of the 
rattle rings hfinging on it, and these bits may liave resembled prongs. 

Notliing certain is kno^vti of die use of these rattles. Tlicy seem to 
liave had some connection with riding and traction harness and are 
sometimes explained as the sleigh-driver’s or the horseman’s magic 
ra ttle for keep ing evi 1 spirits at a distance. 

3. Ax blade, iron, 17.5 cm. long. This was covered completely with 
mst, the removal of which hy electricity has deprived tlie ax of tlie 
whole of its original surface. The type is Jan Petersen’s L (see his 
fig. 4S) 5 period: second half of tlie tenth century and beginning of 
the eleventh. 

4. Three small flat fragments of iron, more or less indeterminable 
Possibly, but not certainly, remnants of the edge of a shield boss. 
I must say, however, that as it now appears in tlie museum at Toronto 
the find does not seem to comprise indubitable shield-boss fragments. 



Fic(nt« 1.—^"Rangtl” (r»ule} fironi a Nanwgtiw Viktngtimc man** arave. Ab»ut two-fiJibs 
oitunl iiM, (After O, Nofi-k* OSdiigjerp Nq. 461, CtuiBiiatiii, IflSS,) 

As the whole of tills find now appears it may veiy well stand for 
a Viking-age grave find from east Norway (more precisely 0stfo1d) 
or possibly from the Trondheim region, but hardly from the west coun¬ 
try (where “rattles” are seldom found), In 1939 Prof, A. W. Stagger, 
of Osloi after seeing a photograph, remarked that the objects of the find 
“correspond extremely well witli the common custom of the 0stfold 
in the 10th century.” If we take the Bcardmore find to be the 
equipment of a Viking of the beginning of the 11th century, it must 
be said tliat tills sword was not of tlie latest fashion, but rather out 
of date. Cltronolo^cally the sword and the as do not harmonize 
very well, but it is quite possible, nei'ertheless, that they were used 
by the same man in the period round about A. D, 1000. 

Three questions now present themselves: Are these objects genuine 
Norwegian Vikmg-nge relics! Are they contemporary in the sense 
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tliflt tliey were presumably used by the same man I Were they found 
m Canada’s soil ? The first two questions may be ntiswered in the 
athrmatiTe. What about the last onef 

In the Canadian Historical Keview for September 1041 (p. 254 
ct seq*) there id a survey of evidence drawn up by O, C. Elliott, of 
Kingston, Ontario, coupled with statomenta of views by C. T, Ciirrelly, 
former director of the Koyal Ontario Museum, and Jlr. Elliott. 
Wliereas Currelly accepts the authenticity of the find report, Elliott 
is more skeptical and is inclined to the belief diat the objects came 
from Norway and were brought to Canada in recent time. The 
reports of the find are briefly as follows. 

James Edwartl Dodd, of Port Arthur, a railroad man and pros¬ 
pector, tells that he was sampling a vertical quarta vein near Beard- 
more on May 24, 1930. A large birch stub was in his way and he 
blasted it out with dynamite. TJiis revealed the iron objects. Six 
and a half years later (December 3, 193C) Mr. Dodd sold his dis¬ 
covery to the Royal Ontario Jiluseum, on which occasion he gave the 
following details: ^3*4 feet doiivn . . . Under big birch stub, 2^4 
feet in diameter . . . Dome of rust, slightly flat, about tho si^e of 
a goose egg, over ‘Imndle-bar’ . , . Thrown out and left on surface 
of grou^id till 10^.^ 

A good two j^ears lutor (Febniarj Dodd says^ in an 

affidavit made before a solicitor of Port Artbiir: 

While alioTGllln^ oot thts loosened enrlh to leciGtlien the trench, my shovel 
struck jsoine pieces of old Iroti. which were Uaro^^-n out on top of th& duiap, 
I pQld no nllehtloa to those scraps at the iltne, moreb' wondering If they 
Indian lellcs . . . The relics lay on the dump for a day or two ajad wore car- 
rlod to the cab La on the claim where they lay on the hanklii;^ ot the cuhtn 
till I left for Port Arthur in a days - . . h byword which I broke Id two as 
I was ijitifin g It out of the igroatid ^ u ^ I had seen In Ihe trench also whnt 
looked like a shallow bowl but this shattered when my spade touehed It + , 

I took the relics to my home at 296 Wilson Strof^t, Port Arthur, In Mny or June 
1930p and thry were never oiit of my posscssslon till 1 sold them to Dr. Currelly* 

John Drew Jficobs relates three times (December 0, 10*16, June 
1937, ami undated) that he saw in the rock a very distinct imprint of 
the sword: “The stain of tho complete, shape of the sword as it had 
lain w*as very plainly marked on the rock and this stain could not 
have been made unless the metal had lain ou tlie rock for a long 
{leriod of years.” But. he was unable to find any impression of the 
ax on the rock. 

According to Currelly, Dodd told him that “lying over tho bar of 
metui was something like a bowl that was ru.sted into little fragmenta. 
He [Dodd] had just shovelled them out,” In 1937 and 1938 Profes¬ 
sor aid 1 wraith and Mr. Curran, respectively, together with Dodd, 
discovered at the find spot small iron fniguients “which might be 
part of the "boss’.” 


3S0 AXTOJAL REPORT SMITHSOWAN KSTmmOTf, 1953 

On August 16,1&36, Dodd had said to Elliott: 

After the shot of ilrnanilte hdil sone oil I anw something sllckin* out of tho 
sehlat ... I at It hut the other end wna ntebedtlufl Ln the roelt. In try- 

laff to get It oat I brolte it. T pried the piece that was In the rftcJt and Jt 
finally came loose. 1 wna aurprlsed to And that It was n ewort hnndio with 
part of the blade attached. The piece 1 had broken uff wna the rest of the 
blade. I thought mBjhe It was an liidiiLn'e sword aud threw the two pieces up 
on the dump where It lay almoat three mouths. Lotor on 1 found on iix near 
where the eworil waa found . . , Looklns over the pround enrcfully I eanso 
ocrosa nti oval-ahaped brownish rteprcaslon In tiio rock about 10 inches long 
and B inchea wide, and rijrht across the middle waa a strap of metal like a handle. 

I tried to remoTS this carefully but it was so badly decompiled that it feU 
apart, leflrtnK only Use twidlp^ 

Geticrally spenking^ find reports sound tnist’n'orthy, if 
one con pick out aome less important discrepancies between the variott^ 
BtatementSr Then sometliing happens. Eli RagottCj in 1038, main¬ 
tained that he saw iron objects at Mr. Dodd’s hou£C as long ago 
as 1923^ although^ confronted with the relics at Toronto, be bad to 
admit that they were not the same as those he saw at Port Arthur 
in 1928. 

A more serious attack comes after thatn J, M. Hansen, a contractor 
at Port Arthur, declared in 1938 thnt the Dndd iron relics, tliat is 
to say the Beardmore find, appear from the photographs he has seen 
“to be pictures of objects very similar to objects^’ whidi he ttceiTcd 
in 1928 from a Norwegian lieutenant, John Bloch, as security for a 
loan. Bloch liad brought tlie objects with him from Norway. Han¬ 
sen had placed tbe objects in the basement of his house which he bad 
rented to Dodd at Port Arthur» Tlnis Dodd’s allegation that ho found 
them ut Beardmore might merely bo pretense^ He may hare taken 
them from the basement of the house, for they w^re missing from 
there when Hansen looked for tliem in 1931 [ since then they ha’fe been 
lost* 

Tiiia is tlio cracial point. Did Dodd commit a fraud! Blocli died 
at Vancouver in 193G, His friends say tiiat he never made any men¬ 
tion of being possessed of Konvegian iron weapons of tlie Viking age, 
but this Hansen explains by suggesting tliat Bloch, who wHslied to see 
his native land again, was anxious not te disclose that he had illegally 
token antiques from Norway to Canada, 

Mr. Hansen has not seen the Beardmore find in the museum at 
Toronto; he Icnowa of it only from photographs and on that basis 
ho declined to say ciitcgorically that its iron objects arc the same as 
those that he received from Bloch; but he believes they arc. It would 
be helpful if Mr, Hanseu could have an opportunity of seeing tho 
Beardmore find, either at Toronto or at Port Arthur* 
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Mr* Elliott formuliitea th® problem fts follows (Canadiari Historical 
Reyicw, September 1941, pp. 21(^-271) i 

Did Mr. Dodd disco ver a Norse gniT^ coDtatsloi? a wt of VUdng wet pom on 
May 2Htli, li*30? Or did John Utoch trlng a part of hla fntber^a oonectlon with 
him when he eml pitted from Norway to Canada La 19231 Is It poodlble that the 
Issue Is bQhig confttaei:! by two eeta of slmilnr weapons! 

Dr* Currelly (ibid.) sums up bin opinion in the following niEnner: 

An 1 see the Bltaatlon, the ohjecto were imh boside the place when? they were 
foaad: they were also oeea In Mr. Dodd's hume by a aniatier of people btfore 
he mored to Mr, Haosea'a house, John Jacob saw Uie Imprint In nist on the 
rocli. The statotneoto of nil the people who saw them are mot with only ilr* 
Hnasen's statement that he loft them In his house, and that he aet m TRine 
of |irw,00 on them; this statoaiont wna mnde only after Sir. Dodd hod been 
trylpjf En sell the things for some years, and was hot baclcod by o atn^le fftate- 
IB 0 DE that anyliody had orer seen them lo Mr^ Bnosen^s poa«esalon. 

Dr. Currelly concludes by reasserting his belief that the objects 
actually w'ere faimd near Beardmore and that Dodd is speaking the 
truth. 

Against this Mr. Elliott argues (ibid.) by referring to tho many 
contradictions vidiich certainly do esist in the rarious EtatciQcnta on 
the matter. 

It is of no significance that tlie objects are ]Corwcgianj a point 
to which Proftsiior Biyfgger seems to attach importance. Weapons 
moTe about widely, and tlvere is nothing strange or inacceptable in 
a Viking in Greenland or America having weapons even of Danish or 
Sw^edisb origin- Nor is th&rej I suppose^ any reason for doubting 
that Iron objects could Inst for a thousand years in Canadian soil, 
as tliey can in Scandinavian. 

There is reason for drawing attention to the veiy far-advanced 
corrosion of these iron objects at tlie time when they were sold to 
the museum at Toronto (193$). If Lieutenant Bloch brought tliem 
with him from Norway, the assumption would surely be that tliey 
wero in fairly decent condition; otherwise he would not have cliosen 
the^c particular things from his fa therms collection. But it is rather 
improbable that in the time between 1923 (Bloch^a arrival in Canada) 
and 1936 (tJie sale to the Toronto museum} they took on such a thick 
coat of rust, iunsnnich as ULey were pnsscn'ed indoors during those 
13 years. But if we assume tliat they wore found at Board more by 
Dodd, the thick rust seems feasible. 

ify opinion is that the Dodd report of tho find, trustworthy as it 
ffounda, is true. IVhnt the truth is regarding the Bloch weapons I 
shall not attempt to say. Theoretically there maj/ have been “two 
sets of similar weaponA,"" but it is hardly likely- As Mr* Elliott 
correctly remarks, the Beordiiiore case Tvill probably never hp cleared 
up completely. 
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And hftre ia the Eill-important points Although some irsTestigators— 
including mj'self—accept the probability that a grave (or a deposit) 
containing Nonvegian Viking weapons was found at Beardmore in 
1030, and even if from this the conclusion may be drawn that in the 
beginning of the eleventh century Norwegian Vikings penetrated 
North America deep enough to reach the area oast of Lahe Nipigon 
(perhaps via Hudson Bay and James Bay), this does not conceal the 
fact that it has been impo^hle to proiluce char evidence in support of 
it; We have merely a certain degree of probability. And tn that case 
wo lack justification for employing the Beardmore find as a reliable 
archeological document for the present. 

THE NEWPORT TOWER 

Newport Tower is a picturesque ruin of a small cylindrical stone 
tower built upon round-arched arcades, situated in Touro Park, New¬ 
port, E. I. (pL 3), Its historical data were discussed at length by 
Philip A, Means (1043), ITie town of Newport was founded by 
Gov. William Coddiugton In 1030. The tower is fii'st mentioned in 
documents dating from 167T. 

No fully modem, scientific survey has ever been made of Newport 
Tower by a professional architect. John Howland Rowe’s unpub¬ 
lished work of 1938 (“Tlie Rowe report,” as it is called in Metins’s 
book, wltoec plana and elevation, figs. C-B and Hi—figs. 2-6 in this 
paper—ale taken from it) will scarcely satisfy the requirements 
of modem archeology. It would be very desirable if a trained archi¬ 
tect, preferably in company mth an archeologist, could undertake 
this survey. Until this is done I do not consider we can accept tha 
iwccnt calculations of the unit of fneaeuremejit of tliis building. 

Newport Tower, about 25 feet high, is both primitively and skil¬ 
fully built. The material is field stone^^me natuml and some 
slightly dressed granite, sandstono, and slate. The stones arc laid in a 
grayisli-white, coarse lime mortar mixed with nibble; tho mortar 
is of shelly lime, gravel, and sand. Thin, sometimes split flags of 
sandstone or slate are employed lu the flat ardics timt connect the 
pillars (as well fts in the relieving arch over the fireplace and the 
arch over one of the windows); they are laid radially but without 
the use of a keystone at tlic middle. The plaster, which presumably 
once coated tlie entire tower inside and out, is of the same lime mor¬ 
tar but with a smootlied surface. 

The tower is oriented according to the cardinal points of the 
compass. Each of the eight pillars has a big base stone of dark 
rough-hewn sandstone (see pi. 3, left). It rests not directly upon 
the foundation stones but on a low cylindrical drum placed on a 
thick layer of plaster, which in turn rests on the foundation stonesS 
(see theoretical sketch, fig. 7). Tlie heaps of rocks forming tlie pillar 
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foundations were amLUg^d in &n annular tnenclif whicli thus must 
haTa been the first element in the building of the tower. 

There are no capitals;^ in the proper sense, on the pillars—nothing 
but a rather thin Impost block or capstone for the arches to rest upon. 
These are placed eccentricoJly inward so that part of tlie ca|^tone 
juts out like an for os much as about 0.30 m. (see pi 4, upper, 

extreme left)p Some of the pillar beads maj be studied on plate 4, 
upper, and lower, extreme right, end on plate 3, center and right, 
from the inside. The arches are low and eomewliat flat. 

Inside the tower we ^ that abore each pillar Is a trapeiiform beam 
hole (pi* 3, center and right). These holes must be regarded as 
haring been part of the original design and construction. They 
onca enclosed the ends of long beams, for they correspond pairwise: 
1-6, 2-5, 3^, 4--T* This is shown by the theoretical sketch (fig. 8). 



S.—^"bccsrciitid i^cLdi uf lower of NcirpofE To^cr. 
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An exAEnination of the benni hole$ by John H, Banaon, of Newport, and 
myself rorivaled considerable renmina of two kinds of mortar inside, 
an early typo of the same kind as the lime mortar common to the 
whole hnildins', later t^'pe, differing slightly in appearance, 

13 d ng over the early mortar here and there. It seemed possible— 
especially in beam hole to distinguish imprc^iona of beams in 
l>oth mortars, early and late, which suggests two sets of beams at 
diilerent [>eriodSj u e,, possible evidence of a restoration of the build¬ 
ing at some time* The floor must have been horkontal, of a tlikk 
layer of concrete resting upon boards laid over the beams, Eind made 
fireproof l>elow. 

The first-floor chamber in the tower had a heiglit of about 2,35 in* 
Its ceiling was borne by four heavy beams, of which the ends rested 
in beam holes (D-12)* Tire level of tlie ceiling is clearly indicated 
fay a fairly wide ledge rimniiig round the inside wall at about 
the height of the upper edge of tlie beam holes (see pi- T, upper). 

Tlic fireplace (see pi- 5, upper) is an open recess in the wall 
above pillar 3, that is, in the east side. Rniming upward from the 
two rear corners of the fireplace are two flues which, describing a 
slight bend, pass up inside the wall and emerge just uuder the upper 
edge of the tower (see figp 6) where a projecting atone is placed 
over each of the two holes- 

Near the rireplace, going clockwise, we find tite niclies 1-2- About 
0.50 m. froni niche 2 is window' 2, double splayed and surmounted by a 
lintel. About 1*5{I m. from this window is niche 3 and above it a hori¬ 
zontal, fairly deep slot about 3 m. long, which Eow'c already considered 
to have been intended to take a table top. This slot and niche 3 are 
shown in plate 5, lower. Mr, Holand consider?j that the table, if it 
was one, must have been an altar table, and niche 3 below it “a cavity 
for the reception of s.icred relics.’^ (See his ^‘America i 1355-1364,^ 
JL 79 et seq., 1946.) 

Then follows the hirgc^st window in the tower, No, 3 (see pL 4, lower, 
rmd pi. 6). It is doubl}" splnycd and surmounted! by a flat relieving 
arch of the same kind iis that over the fireplace, with no keystone. It 
has a lintel over part of it* This window 3 k regarded by Iloland 
(op. cit-j p* 47) as flic main entrance to the tower, accessible from the 
outside only by hulder or wooden atainva}". It is probable that this 
was so* 

About 0*75 m* fram tlie upper north comer of window 3 is a rectnn- 
guSar cavity with traces of plaster, niche 4* About 1 m. above the 
some corner of window 3 is beam hole 11 (seen on the right in pi. T, 
upper), and about 1.40 m. from it beam hole 13. Directly north, 
exactly above pillar 1, there are neither niches nor windows, but a 
little distance from there is a ^all rectangular opening, window 4, 
shown in plnte 7* lower. Hie jambs of this opening are .straight, not 
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splayed. This swmll window 4 mnst hava been the only meaius of 
watching the region north of the tower for the inhabitants of the first* 

floor chamber. , 

Nest we find traces on the wall of an inner stairway running from 
the first to tire second story: six rather small, rectangular step sockets 
in an oblique line {see fig. 6 and pi. 7, lower). Then follows window 
No. 1, not doubly splayed, just left of tlie fireplace {sec ph 5, upper). 

The second'iioor chamber had three small windows (5-7), only 
slightly splayed inward, Hetwceu windows 15-7 are niches 6 and 6, 
None of the essential architactnral details—floors, windows, fare- 
pkee or stairs—can reasonably be regarded as later additions to the 
first bnilding. To me the tower seems to be an original whole. 

Now where shall we look for a similar primitive building fashion! 
Not in Iceland, where tlis people built with earth and wood. A or 
in Greenland, where stone was used, it is true, but genera 7 mu 
mortar. But we do find a similar technique in medieval buildings m 
the Scottish isles. And yet, a comparison with Newport Tower sliows 
that its masonry is a trifiB more irregular and primitive. 

However, tliis kind of masonry cannot be used as any clironological 
criterion, or the consistency and appearance of the mortar either. 
Both phenomena are, so to say, timeless; we see how tlie same tmlmicid 
mode of building held out among the poor impulations of the bcotti^ 
isles right up to the present day. Thus neither the masonry nor the 
mortar of Newport Tower lend themselves for use as clironological 

In its style Newport Tower undoubtedly contains medieval features, 
Tlie pillars themselves and the flat arehes of the arcades and oyer 
the fireplace are typically Eonmuesquo elements. 'Hib double splay 
in some of the windows is also a common Romanesque feature. 

Concerning the fireplace, the question has been asked^ ivhether the 
lack of a chimney is not an antique element. Perhaps it is, but this 
diimnevless vent, conditioned primarily as it is by the cylindrical 
form of the tower, subsidiarily by the scoondory u^ of the tower os a 
windmill, cannot be taken as a chronological foothold. For even it 
the builders were ever so familiar with chimney, practical con¬ 
siderations may have prevented the inclusion of one here. 

Thus there remain, as typically Romanesque architectural details, 
the pillars, the arches, and the double splay These 
Eo conspicucus that, if the tower were in Europe, dating it to 
Middle Ages would probably meet with no protest 

For what purpose was Newport Tower built! Three answere to 
this question have been to the fore; Windmill, watchtower, and church. 
First let us take the windmill theory. 
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Tile following arguments have been advanced in support of the 
idea tliiit Ciovernor Arnold built the tower in 1077 or sliortly befora 
AS A mndmill! (2> Teter Easton's mil) nt Newport, built in 1663, 
collapsed during a hinricaaeon August 38,1G75; therefore it is reason¬ 
able that Kewport Tower was put up in replacenient. Tins, of course, 
is a possibility, (2) Governor Arnold Is assumed to have known the 
famous arehitect Inigo Jones's round stone mill on pillars at Chester¬ 
ton, Warwickshire, England, and to have built Newpoit Tower fx'om 
it. But now Philip A. Means has sliown that Inigo Jones's tower at 
Chesterton, built in 1632, vi'as originally intended for an asironomtcal 
obsoiTAtory and was only later converted into a windmill; with this 
the atgument is deprived of its weight. 

That the tower is known to have been used ss a mill tells ua nothing 
of its oriffinal purpose. 

As a counterargument to the mill theory, reference has been made 
to the dangerous open dreplacc in the first-floor chamber. But if we 
think of Ifewpoit Tower not as a mill alone but os a combination of 
mill and W'ntchtower, this objection miiy be rejected, the fireplace 
in that case being used only when the building was used os a watch- 
tower, not fts tt mill. Tlie decidiiiig argument against the windmill 
theory, however, is the fact that tlie tower rests on pillars and arcades. 
This would be an anomaly in the case of a windmill. 

Can the tower originally have been a jm/eA/oiPsr, mai'bo a fortified 
one I The argument against this hist, as against tlie mill, is the pillars 
and arcades; in a fortification they would bo not only uimecessary 
but n direct weakness. In a common nonfortified tower, however, 
arcades would seem very natural. So that, ciisregai'diug Uve question 
of ilelense, the watchtower theory is not unreasonable. 

May the tower originally have been a round church—ot rather, the 
central part of one¥ This would provide a natural explanation of 
pillars and arcades, Tlie eight pillars, placed in a circle and connected 
by arches, form a design exactly like that of central ecclesiastical 
buildings; moreover, the $.vact orientation according to the cardinal 
points is of religious significance; again, the outward projecting 
copstoncs of the pillars, the so-called ‘‘offsets,'* although credited with 
static significance, may also have served iis bases for a light, sloping 
roof over an ambulatory. 1A e do not know whether or not there was 
such a structure (possibly with an npse),the nrcheological e.reavatioua 
having been insufficient on thb point. The possibility has also been 
suggested that an ambulatory was planned but never esecuteil, that 
the building was an unfinished emergency church, 

Is the character of the tower as a fortified huUdinij particularly 
obvious ? Xo, this cannot be said about it, although it would certainly 
be useful as a place of refuge in times of dUturbanoa Curiously 
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enough, the tower Is almost blind on the north (lulmid) side, whereas 
there Is a good view ia the other directions, out over the sea. As it 
Stands, the tower seems to presuppose a pacified hlEterlaiid on the 
north. 

In recent times a fourth theory has been advanced: Newport Tower 
w‘as a sort of TRCtcmtile building^ a medieval storehouse whose 
arcaded ground floor Is nothing hut a symbol of trade from Hanseatic 
days (sea Th. Flifiet, in Nordisk Tidende, April 1B40}. 

Wlieii was Newport Tower built? Archival documents take us 
back to IfiTT, and, in addition, Frederick Pohl and Hjahnar Holond 
have submitted two literary evidences—the Wood map (1634) and 
the Ptowden petition (shortly before see Holand, “America; 

1355-1364,^ p. 31 et seq., 1946)—which make it probable that the 
tower was in existence prior to 1039, the foundation year of the town 
of Ne wport. 

This is all that literary sources can tell us, so let us return to the 
archeological, i. e., William S. Godfrey’s excavations in 1043-49. What 
did they reveal? In 194B nothing decisive, but in 1949 the following 
^see Ghjdfrey, Archaeology, Summer 19150, Spring 1951; and American 
jYntiquity, October 1951). 

A culture deposit which, by the small objects it contained, was 
datable to colonial times, extended in under the foot of one pillar (but 
over tlie foundation stones), and there, under a pillar, was found a 
piece of guiilltnt and a fragment of a clay pipe. From tills Godfrey 
concludes that “this layer was partly deposited before the first stones 
of the towor columns were put in place,” Furthermore, in the earth 
filling the annular trench in which the pillar foundations are laid, 
sod which Godfrey assumes was dug before the building of the tower, 
a glazed sherd (perhaps seventeenth century), and, on tho bottom of 
the trench, the Imprint of a square boot or shoe heel, and under it, 
in a depressed concavity, two small elay pipe fragments were found. 
Godfrey concludes: “Either Governor Arnold built the tower, or one 
of his contemporaries did.” 

'Fhese conclusions are somewhat controversial, howover. Frederick 
Pohl and IIJalmar Holand point out that the former owner of Newport 
Tower, Gov. Will C. Gibbs, bad an excavation made right to tlie 
bottom of one of the pillars f might the shoe imprint not originate 
from that excavation? And, in point of foot, neither ghiacd sherds 
nor square shoe heels are necesarily post-Columbian proofs. IJut if 
Godfrey succeeds, first, in dismissing the possibility of recent inter- 
mbturo, and, second, in dating the named small finds to colonial days, 
then I consider that the proof against the medieval origin of Newport 
Tower will have been secured. 


390 ASNTJAIi REPORT SMITHSONIAN INSTITUTIOK, 1D53 

Who built Newport Tower I Here we hare four hypotheses: The 
Norsemen, the English, the Dutcii, and the Portuguese' 

T^€ iAes£».—The idea of ascribing the tower to ante-Colum- 

bian Norsemen is closely associated with the endeavors to place 
“Vinlnnd” in New England. In iaS9 C. C. Rafn suggested that the 
builder of tlie tower was Erik Gnupsoii Upsl, on Icelander and bishop 
of Greenland, of whom it is written in 1121 that he set out to find 
Vinland; F. J. Allen agreed in 1921, Vilhelm Marstiund {in an 
unpublished work) lias s preference for the thirteenth century and 
names the Norwegian Olaf, also a Greenland bishop, as the ptesump* 
tivfl builder. Hjalmar Hoi and chooses the fourteenth century and 
credits the building of the tower to the Norwegian Povl Knutsson, 
who, according to a Bergen document of 1354, was to sail to Greenland 
to rcchristen thea]X)state$ there. 

Thff Eitffltth ikest’S. —Like the two that follow, this hypothesis is 
post-Columbian, If the English built tlie tower, they must have done 
so between 1C39 (the foundation of Newport) and 1677 (when the 
tower is mentioned in the will of Governor Arnold). In that case it 
may have been built by .jVrnold, who came to Newport in 1651. 

The 2}utcfi the$te,—I't the Dutch built Newport Tower, this must 
have taken place before the English founded Newport in 1639 j in 
this connection reference may be made to William Wood's map and 
(he Plowden petition, which have created some probability that the 
to^cr wii^ tbero befoFis the town found^da. 

The Pevtuguee^ thceie, —The Portuguese, too, frequented the waters 
around Newport in post-CoTtimbian days. Herbert Pell (Rhode 
Island History, October 1948) believes the tower was built by Portu¬ 
guese under the direction of Miguel Cortereal as a watchtower and 
beacon for the purpose of keeping a lookout and sending light signals 
over the sea to aid in, Miguel’s eearch for liis missing brother. The 
tower, Pell says, was hastily built by sliip^vrecked mariners; pillars 
and arcades were the outcome of considerations of speed and economy. 
According to Delabarre’s interpretation of tlio Dightan rock inscrip¬ 
tion (see his “Dighton Rock,” 1928), Miguel was chief of the Indians, 
for which reason the tower needed no lookout window onto the land 
behind on the norths 

To conclude, wc mviy follows: 

^ Th^j Norse thesis is upset if Godfrey succeeds in proving his asser¬ 
tion that the to war h post-Columbian in time. If not^ the old thought 
is revived that Newport Tower is a remufint of rt Nordb medieval round 
church. To however^ it seems that the Godfrey eicavutioniS in 
1040 have made a post-Columbian dating extremely plausible. The 
English thesis is weak if the tower is regarded aa a round ebuToh (an 
English Puritan conimunity in the seventeenth eentuty would scarcely 
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Luild its churcli to a Catiiolic round chui'cU imttern, or permit it to be 
used as a mill when it was only 40 years old) * On the other handf it is 
fl reasonable assmnption tiiat Nen'port Tower was an English w^atch- 
tower from about 1640- The Dutch thesis: It must be reco^iised as 
a possibility that the tower was a Dutch watclitower built about 1635* 
The Portuguese thesis: Herbert Pt^U’a assumption is slender^ bused 
as it is upon a single aijecinJ, acute situation. In theory| however^ 
neither a Poiluguesc nor a Spanish origin can be rejected. 

K very thing taken into coiisidersitlon, 1 am most inclined to regard 
Xewiiort Tower aa an watchtou^r (c^r {tating ft&m 

THE KENSfNCTON Sl'ONE 

In November 1948 1 made a close study of the Kensington atone in 
the division of archeology of the Smithsonian Institution in Wash¬ 
ington, D* C. John Howard Benson^ tlie Newport sculptor^ gave me 
his valuable assistance. The photographs reproduced in plates 8-10 
were kindly presented to me in 1948 by the Smithsonian Institution^ 

The stone is 0.T5 in. higli and 0*3S wide. In thickness it measures 
044 m. St the top and 0*02-0.07 ni. at the bottom* The material Is a 
blackish gray wacko with a grayish surface. The runes arc carved 
on one side of the stone and on one eilge. The runc-carved i^ide, the 
^*front,” ia naturally ommth^ w^heretia tlie edge with the runes has been 
evened off with the point of a pick hammer. On the buck there are 
longitudinal glacial striae. Belowj the etoiie is hcwTi obli^judy up 
from ib^ back to the plane of the front and smoothed off^ with the 
result that tlie bottom of the stone (the *^foot^) is rather thin* To 
all appearances Uie was sliaped to stand upright. 

The runes^ about 2.5 cm. high, are cut with a chisel ( width of edge 
4r4r.5 mm.) from two sides, generally down to an acute-angled bot¬ 
tom. Benson sayst “In general it h a chisel-cut inscription, not a 

A large iminber of the runes have been worked over in recent times 
with an iron, thus causing the old surface of the character (the “skin’^) 
to disap|>ear and making the rime deeper. Nevertlielt^ss, more tlnm 
half of the rones are stiD intact and reveal a constant weathering 
(patina)f often differing very little in appearance from the untouched 
surface of the stone. This weathering has a grayish tinge, quite 
different from the pale, almost white tone in the ovenvorked runes. 

I sliull here mention two particular ol^ervationa: 

1* The second line on tlio front inscription begins (beforo the two 
dots) with the remnant of a rune, tlie vertical stem j the ruuo seems 
to havo been either [ or d. 

2. At the foot of the stone is the letter H (see pT. 8, right), cut 
by Mr. Holand in 1908. On examining this 40-year^]d H closely 

SS4T2e—51-25 
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we find that botk its vertical stems are overworked, wkercas tlie cross 
stroke is iotact; and tins cross stroke shows incipient wea thering, 

Aa will he known, the inscription on tlio Kensington stone, trans¬ 
lated into modem English, reads: 

Front: 

Line 1 S Goths and £2 Korwegians on 

2 t eiploration-journey from 

3 Vinland across West. We 

4 had camp by 2 skerries one 

5 day 3 jonmey north from this stone. 

8 We were and fished one day. After 

7 \va came home found 10 men red 

8 with blood and dead, A VM 

9 save from evil. 

Edge: 

Line 1 Have 10 men by the sea to look 

£ after our ships 14 days’ journey 

3 from this island. Year 13C2, 

For the transliteration ami transcription of this text see figure 0. 

This then is an account, without mentioning names, of an expedition 
of 30 men who, away in tlie wilderness, far from tlieir ships at the sea 
coast, have suffered a bloody attack. Ten of the tliirty were killed 
(scalped ?), while the otliei'a were out fisliing. They send a prayer to 
the Virgin Alary (A V M is deciphered as Ave Vii-go ilaria), and in 
cxuiclusion the runes say that 10 men are by the sea keeping guard on 
the expedition ships, iforeover, that this happened in 1362. 

The authenticity of tills ULRcription has many aasniiants and perhaps 
still more defenders. Tliere is no denying that the great majority of 
philologically erudite scholars are on the aide of the aggressors." It 
must be understootl Uiat this is a specimen of linguistic text of which 
the genuineness or falsity can only be decided—if it can be decided at 
all—by people familiar wiili tbe Nordic language of the fourteenth 
century. 

Before tlie pliitofogista iiave tiieir say, I shall briefly present and 
mmment nijoti certain arclieolgglciil considerations. They may be 
•ummarized into four points. 

/, f7ii iAe finding of the ato>\e ,—^It is stated that tlie stone was un¬ 
earthed by tlie fanner Olof Oluiuin while working to remove a tr«? 
stump. The stone was lying among tlie roots of the tree and they bad 
grown at an angle to the sJiape of the stone; tliis can be e.'cplaineil only 
by assuming timt the stone was already tliere w-hen the tree above it 
was young and that in order to get down deejicr the roots must have 
encompassed the stone and following its outline, Estimating tlie age of 
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tlie t™ at aboiit 60 years when the stone wug found in 1393, dm pie 
subtraction takes us back to a time in tlie latter part of the 1830’s, i. e,, 
to a time several years before the ’wlthe colonisation of Minnesota 
began. This being so, uro are told, the stone with its inscription must 
be genuine. 

Against this tlie critics argue, and jiistl j, that the details of the story 
of the find were formulated so long after the event that one can hardly 
be sure of their correctness. Next, and likewise justly, that tlie esti¬ 
mation of the age of tho tree, long since disappeared, depends upon 
arbitrary judgment. For example, if the tree was only 30 or 40 years 
old, that would bring us well wjtlisn tho first colonization period. 
Thus there is no proof to be had here. 

S. The hi^^lpHonr &£prc^s{on: Tlie finding place is a 

bank situated in a depression that driefl up long ago. Thera is a 
possibility that 500 years ago this depression was a lake, over which 
the hank rose as an island. Tf this can be substantiated geologically, 
and if simultaneously it can be shown that tliorcs was no lake in the 
nineteenth century, this would bo evidenco in favor of the stone’s 
genuineness. The question cannot be said to have been claTifietl so 
far, however. 

J. /nE^pti&n teohiii^ue .—It signifies nothing that the chiseling of 
Ibe nmc3 h quite different froin the picking technique of the Nordic 
VIking-age runic ^ones (whose characters are cut with the point down 
to a rounded base). But one thing ia of interest: the patina of the 
letter H, dating from 1908, on the foot of the stone. Tf it takes 40 years 
to produce a slight patina, it is permiEsible to conclude that full patina 
can be produced in the course of about 70 or 80 years. Therefore, if 
the rimes are genuine, i. e., about 300 years old, the patina of course is 
easily explained; if they are false, say SO or 70 years old, the patina 
may nevertheless have been laid in that period. In other words, the 
proof w^hich the defenders of the inscription would derive from the 
patina of the runes is no pixtof^ 

4* Other —On llr, Holand’s finiLs of iron weapons and fire 

steels in northern Minnesota, and o f *^mooriiig holes^^ see below* These 
finds are weif worth considering, but to a critical judgment can scarcely 
provide more than some alight support for the authenticity of the 
Kensington inscription, but no proof. 

I now call upon tho Scandinavian philologists. At my request: three 
Danish scholars Lave given opinionsi the runologisl Erik Moltke, the 
linguM Harry Andersen, and tlie Hngiibt Karl Martin Nielsen. The 
contributions of tlie first two are published in Danske Studier, 1049-50. 
(For further contributions, see list of references at end of UxU) Kiel- 
opinion follows here in summarized form: 
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The Kensington stone inscription dates itself to 13G2, but is oonsid- 
eied by mniiy investigators to be a falsiiication, made toward the close 
of the nineteenth century. 

Oftkoffraphy aiut phonetics .terminul vowels nre weakened to 
e cDcept in ieptit, peno^ and perluips UIu; this does not agree with 
either Old Swedish or modem Swedisli. rr in Tiori*, norf'tn^n, is mod¬ 
ern Swedish orthography; the medieval usage was r, metit ia a bor¬ 
rowed form which makes its first appcara.nce in early modem Swedish, 
/iwii is unknown in Old Swedislu Tiio spelling forms rise and peP 
uro unknown in Swctlisin The hist three forms can scarcely be ei£- 
plaiiied otherwise than as intrusions of English {Ainericnn). In the 
orthogi'aph^', how'ever, tlie most decisive criterion is tlie «so of j in 
skjar/ in the Middle Ages i and (tho long *) arc paleographic var- 
innts; no distinction according to sound values —i as a vowel, j as a 
consonant-^appears until the sixteenth to seventeenth centuries. 

/n/iccfj'oTi.—The substuntives lack case inllection and the verbs 
pluml inflection, £iipomdic examples may occur in Old Swedish, but 
consistent use is unknown. Id particular, the use of the sin^lar for 
the pliii'ul in the verbs is iiemarkable; according to Wes^n this has its 
place in rmvnt Swedish—including ilie s]xikcii kngiiugc, beginning 
w'itJi the seventeenth centiiiy. ^^tre before tlie neuter plurti] skip is n 
modern Swedish form (Old Swedish iror). tJ^u (if this is the correct 
intorpretation) is tlie only regular Old Sivediih case forui. pem 
occurs only once in Old Swcdiali, aa a dative neuter singular. 

Syntax.^10 rnoTis^ genitive singular after a numeral is unknown in 
Swediali and is more probably an English pluml form. tO m«n, sin¬ 
gular after R muncral does not occur imti) modern Swedish (possibly 
through German influence). 

Voca&vtarp.—Tiho most discussed word in the mseription is 
oppaffshefarp (expedition, journey), because (dis¬ 

covery, discover) have no place in the Middle Ages. Supporters of 
the genuineness of the inscription assert that the medieval Swedish 
sources are of such a nature that the concept of discovery of new land 
docs not occur in them; and S. N, Hagen, the latest to discuss the 
word, also attaches much im]x>rtaiice to the fact that it was con¬ 
tained in Frisian, a neighbor language to tlie Scandinavian, 
with transitive application in the sense of ‘'bringing to lighL" None 
of tliese arguments are reievant, however. The East Frisian opdagsnj 
which llngen cites after Falk and Torp, is taken from a modern 
dialect dictionary; East Frisian is a Low German dialect and the 
occurrence of the word In Middle Low German (and Middle 
Dutch) is just as hypothetical as in medieval Scandinavian. If it 
wore lucking only in medieval texts, this mlgiit be attributed to the 
character of the sources; but it also applies to the subsequent period— 
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in Sweden right up to the nineteenth century. In that period the 
literature of course makes mention of tlw discovery of new land, but 
the concept is covered by otlrer words; (or vppfinna) with 

the substantives upptaci:tf tipptdckjn'Tiff.) tipptacie^se (the subs, 
^pdupei^e is Danisit^ not Swedish), Up'^sga (-ais) is also employed 
in the same period, but witli other meanings; dawn, become light, 
come in sight. The position is the same in Dt'nmark, eiee]it that the 
present meaning occurs somewhat earlier, in the eighteenth century. 
Seeing that the word is unknown in tlie Middle Ages in both Srundi- 
navian and Germanic, and that it has other ineiiniisgs in Early Modern 
Swedisli and Early Modern Danisii, wdiereas the concept of “discover” 
has other w-ords, it is quite improbable that the Danish word opdagehs 
ghontd appear in a medieval Swedish inscription. 

Another deviation from Old Swedish is me (Old Swedish 
ditguledh or dagsf&sTdh.) and of in of which must be assumed 
to be the English preposition. 

Linguistically, then, the inscription reveals a number of uncoii- 
fomiitlea ^sitll Old Swedish and tliey can not be exjdained, as Holaud 
avers, as a contnist Ijetween the inscription's character of the spoken 
language and the written lungtmgc of the dociimenl.s, iioieover, it 
includes words and forms which seemingly are duo to English influ¬ 
ence: of west, /rtwi, mam. Of old forma there arc but few: 
apfiV, poffK, peiiOy <ik (and periiaps iV^m, unless this ia a Swedish 
dialectal form or slioidd be read tll^. 

Ram forms ,—111 e following are nonnal; s, /, A, i, f, m, «, 
0, Pt s tf while the following are unusual: s, p, k, w, y, a, fi. 
Some of the latter forms are eicplained by lioland as being due to 
inlluencu from, or borrowed from, book minusculeB—an inilucnce that 
was more likely to be from majuscules than minuscules. Tlie deciding 
point in the rune forms ia tJic >#-nino with two dots as there is no 
precondition for such a form in metUevai book writing; the Swedish 
0 does not come into use until after 1500. 

As regards both linguistic and runic forma the in,scription on the 
Kensington stone is thus a ditnect contradiction to a dating to the 
year 1362; and, besides tile debatable points, there are three which 
must be taken as decisive: the use of a special /-rune, the ^-rune with 
two dots, and tiie word oppagehefarp. 

The correctness of tliis conclusion now* seems to be conlirmetl by ft 
drawing of the inscription whicJi Professor Holvik has recently 
brought to light and which he considers is a draft, not a transcript. 
[K. M. N.] 

To my inquity as to whether tlie Kensington inscription might not 
just as well be Old Norwegian as Old Swedish, Mr. >"ielBen replied 
(letter of January 8, 1Q56) that although one or two phenomena in 
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tlic inscription may agree with IVest SeandinaTian, there arc dftfiriite 
traits which bIiow that it must be East Scandinaviati> 

Botli Erik Moltke and Harry Andersen in their opinions (Danske 
Studier, 1949-^0) deny that tlie Kensington Inscription is genuine, 
Moltke with rnnologlcal, Andersen with philological arguments. 
Moltke ]}oiiits out that it makes use of chametere (a, o, and especiaHy 
j) which did not make their ap^w.-iranco until after tJic year 1500, 
and in his'^Efterskrift” (loc.cit., p, 51 et seq.) nientioiuj tJie runic doc¬ 
ument, referred to by J. A. Holvik (Concordian, No. 10,1049), which 
ia held to be nothing less than a draft of the inscription, 

Wliereas archeology to my mind fails to tell us anything iJOsitiTe 
for or against, some of tlie philological arguiiients against the genuine¬ 
ness of the inscription—especially the word op(lage7Aef(F.rii and the 
use of the /-rune—must weigh heavily in the balance. Tliough I hesi¬ 
tate to say dtis la evidence of the modern origin of the inscription, the 
doubts of its genuineness exprt^d by most expert philologifits are so 
strong that for tlie present we must reject the Kensington stone from 
tlie source material of research. As matters stand, one cannot recon¬ 
struct .American pre-Columbian history on liie evidence of this stone.* 

OTHER INSCRIPTIONS 

t have submitted to Erik Moltke plmtographs or drawings of some 
other inscript ion K or inscription like phenomena from North America, 
namely the following list in Anrhffger for Nordisk Oldkyndighcd 
og Historic, 1050, p. 9S et scq.): 

Bfinrne, Mbk*.. stone. .Marlbun VltierrinJ. atone. 

Ryflf'lfl, MatfSr, rtMjfc, MprrJnuic KJvprt fnipnrieiit Of 

L'Uiy Forry, Ktouc. atone ptpev 

Ikhcr Lnls^. western OtitnrlOp stone. New Jeraoy, X. J.p stono iMnnnor. 
Dl^hton Ruck, Tt. I., rock {Heo above, Newport T4>wi'rt R- I-. smaW stone, 

No Mnn'st Maapj., rock, mwlero- 

Ellswortbp ilaltip, atftto knife. Nortlmten^s Rock, R. I., i^toue. 

GraTC Creek nnd R rax ton. W. Yn,r two Bobec. Maine, stone, 
smnll stone ti^bleU, TlTortoa. ft. t.. rock, 

ZZuiiiptOO Bench. N. H,. Btutia. Topliam Rrneti, MnKne. stnne, 

Horsford, ^loas.. atone. Tool Wbittler Rock. Mrtfla.* stone. 

Rock, iralne. rock. Ynrmoiitb, Xota Beotin. stone. 

Jlr. Moltko’s opinion of Iheiii is Jis follows {ostract from of 

August IS, 1040) 1 

Aa eioiaSnfltlon o£ the iaatifJptlriDs bonded to fnc fiLTes the reaiiU thol tho only 
oties In which there U any quesHon of runes nre the Kenalnpton atone and the 


* 1a Cl» Wmihlagton Pimt. J«auarj- 28, 1054. 1 OtiiI Itf followlns fttatriarat: 'Troof tint 
tht Sloiif la A iiDiii wmm dairaed today hf Rr. Erlt WalilfTFn. apMcUt# 

profrtlor of 3«iMllfliiiF]jin and ^*nsiKu at tfte CJn I vanity of California at Lo# Angfl^w. . . . 
Dr. WablETTft will be THeBtly trawt errm Id tha Iwrlptloo directly In aa oil fDcyalo- 
pedia foaad oo tlSa ObtnJiD faria. lit oddtd ttat be had taiahliahfd that all hulttirtala. 
incloiliji^ the atmaen unrnm.ry tfl the lOacHpEloO nblalDahlc at th* Obraao hOIOe.^ 
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loscrlptlon from No Man’a Land wUfch. Judsln^ from ita whole character, is of 
reocat time. Ail the others are aatnral jtrooves or iRscr^tloas irbfcJt witboat 
doubt cAh be described ooly as character ioscrJptlons (x<K! 0 ^rr^t;> aod pre¬ 
sumably a couple of IndUn pictograpba. to wblch perhaps Tlvertoa and the 
now ails^lcff Tool-lPhJttier belong. UnfortUDately, the material banded to me 
Sites me no opportunity of Judging of the genuineness of these Inacriptlana, 
for Instance the lutereaUng ones on the small amnlcta {?) from Grave Creek 
and Rraxton, RTtbout personal examination end knowledge of the lacnlHtcs 
tt Is dlIBcalt for me to eay whether or not some may be elsnatnree. as for In- 
atanec Bydcld 1- 

After examining the various lascrlpllohs I t^bould say It te extremely doabtliil 
If they can be connected In any way with the Scandinavian (nr Greenlandlc} 
runJc Inserlptlona 

To this I wouM add that while the itiscriptions seem to have nothing 
whatever to do with ScAndinavian runes and thug from tliJs angle 
must be considered worthier, these American phenomena may yet 
be of certain interest, regarded as Indian pictographsL Indeed, one 
or two (Bjfield) may perhaiia be explained as HuFOpean signatures 
of Colonial times. It may be worth while starting a systematic modern 
photographic recording of this material by the methods created bv 
Moltke himself, 

SITES AND MOORING STONES 

I Jmd the opportimity of seeing tJie following sites l 

North S<^em, N, fl ,—Some partly underground stone structures. 
Tliey have nothing whatever to do with the Scandinavian Viking age 
Or me<1iovAl times. (See, II. Hcncben in the ifew biuglatid Quarterlv, 
September ISSD, and Will B. Goodwin, The Bums of Great Ireland 
in N^ew England, Boston, 1046.) 

Mitrtkaa Vineyard^ ii/ase.—A doJmenTike stone chamber. Doubt¬ 
ful a.g a grave. It might merely be some sort of play building of 
post-Colonial times. 

St<my Crtek^ mar Gmlfard^ Uonn .—Two sculptured stones (orna¬ 
ments: scales, indentations, quadrifoil); n rock with sculpture (like 
a profiled base) and drilled holes * some liouso ruins, etc. These 
objects cannot now with any certainty U dated to pro-Columbinn times. 
An cxcavatioii may po^ibly give some information. (Refer to Dr. 
Rert. G, AntJer^n, assistant professor of surety, Yale Universitj- tlie 
fIif?i;o^Trar of the 

Mo&nny A mooring stone I'g a boulder on the shore of a 

fiord or lake into udiicli is drilled a hole for a bolt holding a ring to 
lie a boat This mooring method is an ancient ono in Scandinavia 
and Hjftlmar Holand regards some of these mooring holes, namelji 
such as those discovered in Minnesota, as having been made by ^'^orse- 
men in pre-Columbian days (See liis books. Westward from Vinland, 
p. 198 et s^., 1942, and America: lS55^13&t, p. 135 et soq., 1946, and 
his article in Anrb0ger for Nordisk Oldkyndigbed og Historie, 1951, p. 
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227 et set]/). Kovr, as Holnnd knows and admits^ niooring holes 
are made to this day by fishermen on the North American Atlantic 
coast But tlie presence of mooring stones in hlinnesota is, says 
Holand,(tuitc another tiling: in this part of tlie continent the bouts of 
the first white men in the ninetecDtli and twentieth centuries were 
Small, fiat'bottaiued lighters, easy to pull on shoie and needing no 
mooring stones. Tliis Js not a bad argument, and. maybe these Min¬ 
nesota mooring stones sliould be taken into consideration as indi¬ 
cating the presence of pre-Columbian Nordic people, Wlicn, however, 
ifoland goes further, w'heii lio sees in these stones trace.'i—Indcetl, [lie 
very rout®“of the tuen W'iio cut the ICensington inscription, 1 must 
confess 1 cannot follow such an arbitrary view, 

OBJECTS 

While in the States in the autumn of lt)48,1 was shown some isolated 
objects, mostly of iron, which with luore or less certainty were declared 
to be of medieval European origin. They were: A s^vord and hilt 
(Nos. 1-9)' halberds (Nos. !]:-!>); speur heads (Kos, 6-T); axes (Noa.S- 
17; fire steels (Nos, 18-90); tools (Nos. ai-Sa); twisted ring (No. 2.'5): 
Slone as (A"o. 24); shite knife (No. 25). (Sea list in Aai Wger for 
Noi'disk Oldkyjidighed og ilistmie, IS>50, i>. IOC ft s«j., Now, I-25, anil 
my comments, ibid., p. Ill et seq.) 

There is reason for pausing at Nos. 1, 2, C, 8,10, M, 18, 21, and 
24- Tliese arc the 12 s]>fciiiiens which, in my opinion, may possibly ho 
of medieval fkundinaviaii origin. But in regard to none of tbein 
would 1 go so far as I have in the Beardiaore case and accept their 
great age unconditionally. On the other Jiand, Uienc arc possibilities. 
'i’Jiis, however, says nothing of the evenUndhy tliat these 12 possibly 
genuinely medieval objects may have been brought to America In 
recent times—tlie same calamity Lliat befell the Beardmore find. Only 
6 of the 12 were found under circumstances that rule out such a possi¬ 
bility: Nos. 3,4,10, IS, and 21. 

Accordingly, if I must cLarocteriae this material with reference to its 
weight as evidence of the white man's colonization of North America 
before Columbus, I am bound to say that it is weak on the whoio. 
Strictly speaking, not even the five most likely finds provide any proof, 

*tti Ihlj pmi^r Mr, ||«|ii.El 4 tlie Krpiio^atj pruu-DM la Enr rvjwrt lia 

ivT^oiIlul far ISS^. AfiArt from LIH rvniArkv on line nsoaiiar fftoiLei referral ta 

jiIkitv, flOcaiBr !□ tile nr-tJcle bu cLaaEwl mT 0£j]ialoa. I be^r tHbute Eti ^Qlsad'e 
ardflf ftbd araieona^ but latnptlESeft blf MsclujilDai da oot tarmstiSi* wrU with Ibe 

lonseirlint ll^bt fra la (ke tlte4 JibCrTe (pL thU Huttrne* 

L t rACUilitted fr^m tbc NonrecImiL—tbt IChUci an In WnbeHta tber# rmllf 

ire faund llTa aid eratpcaa fitfca ^candiaftirlin IJIQH tliat cnaaot tun bnn 

brtSUFtljE la dal’s Uf mrat teg a^ra t^rm Jfi'g preoU 9/ the ffgwMinmMt 0 / fhe 

eEoPi4 or. it all eTimti, of I be ijnvii<ct Nordic people bi MJziDfe&ti In 
ClrillFt4] tlineiL," 
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1;i;cause they can liardly be proclaiined as indubitably medieval Scan* 
dmavian objects. One can—and I for my part will do so—describe 
the material as “eynijiathetic” toward tlie idea that white men roamed 
in the places in question in pi'c-Columbian days, but it embofliea no real 
proof capable, onee and for all, of silencing all carping and scepticism. 
To each of the 12 points (not to mention the other IS) there is attached 
a certain measure of doubt. 

CONC1.UDINC REMARKS 

Looking over the foregoing pages, we must admit that our results 
are rather negative. the literary sources: All attempts at loca¬ 

tion of Lcif^s Vinlaiid and Karlsefni’s lands from the sagas liave 
shown themselves unsncccssful, Second, as to the monuments and 
objects, let us sum up as follows: 

The Beardmorc find. —Owing to doubts as to the reliability of the 
report of the find, this must for the present remain as an uncertain, so 
far useless, document. 

Newport Tower ,—In ail probability a post-Columbian building. 

Kemtington inscriptioti, —The philological opposition to its autiieii- 
ticity too strong. Useless. 

Other in»oription8, —So fur useless. 

Sites and mooring atones,—So f ar useless. T! le >Ii miesota mooring 
holes, however, seem to indicate the presence of pre-Columbian Xordie 
people, 

Ohjects .—Some have had to be labeled as probably genuine Euro¬ 
pean and medieval. But in our contest such scattered objects f oim too 
slender a basis. No full evidence has been adduced that they were not 
brought to America in recent time; and even if such evidence were 
procurable in a few cases, one or two isolated relics of this kind do 
not tveigh very much in the balance. 

Now, what is required as adequately weighty evidence of tlie life and 
existence of Norsemen in North America in pre-Colunibiati times? 
The answer must be: above all a knowledge »f their dwellings (or 
graves) on that continent. The moment we can find settlements witii 
house ruins which in layout and construction and by the artifacts 
found in Uicin can without a shadow of doubt be documented as being 
of Scandinavian origin, dating from the Late V'iking age or the Middle 
Ages—or the moment we can find con’espoudiug graves—the goal will 
have been reached. Then why not look for Norse sites of this kind? 
11 has been done, the answer may be. Possibly; but not systematically 
and never by expert archeologists. I therefore propose that a search 
should be made. 
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I suggest for consideration that money be found in Ainerica or 
Scandinavia to equip an ardteological expedition with the object of 
exploring svstematienHy certain prev'ionaly selected tracts of land 
along the Atlantic coasts of New England and Canada for Norse ruins 
of the same character as thoac known and excavated in Greenland. 

The expedition wouhl have to be directed by Scandinavian arclie* 
ologists with a practical knowledge of excavating Norse ruins in 
Greenland. Naturally, such archeologists are to be found first and 
foremost in Denmark, but also in Iceland, Norway, and Sweden. 

Having regal'd to the immense strctclica of country to be examined, 
the expedition must have an niiplane at its disposal. Danish arche¬ 
ologists have previously had occasion to locate and map Greenland 
Norse ruins from the air. 

It would be necessary to establis-h a collaboration bcta'cen Anicrican 
and Scandinavian archeologists. Those taking part would Jiavc to 
select tlic most suitable regions and the points likely to bo of particular 
interest. 

REFERENCES 
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The Mountain Village of Dahr, Lebanon* 


By Ravuopsi^ K CtusT 

fl/ Geography 
Univerdiy of Fiofida 


[Wiih B paatrtl 

As. oifB travols in the Nciir ErsI through the monnteins or plains 
that are under cultivation he is struck by the fact that isolated faTO 
cl sellings are hardly ever seen. The great moiority of tho population 
lives in the country, but they live clustered in villogea and not in 
single farmhouses dispersed about the countryside. Those of us 
Tritii a Korth American background tend to think of human 
agglomerations in terms of their economic bases. A city, a town, 
or a hamlet is situated where it is because the site was favorable 
and economic factora were propitious. A ribbon settlement is 
pressed against tho highway in a fertile farming or >v village 
has come into being at a crossroads, or a town hiw risen where there 
is an easy river crossing. But there aro many vil ages in e , 
that hove as bases factore that are> to us, noneconomic or even anti- 
economic, villages that have been founded in res[>on^ to « desire 
oil the part of their founders to be cut off from the world rather than 

in tasy contact with it* . , ^ 

One such village is Dahr, which clings tightly to the imestone 
crags of the lower range of the mountains of Lebanon,20 miles nor ■ 
east of Tripoli. The site of the hamlet was originally fori^cd with 
evergreen oak trees and used us a common gracing land for pats. 
From here came the logs used to hold up the heavy ^aton-rarth and 
straw roofs of the houses built in the valley, and from this wo<k 1« 
came also the firewood and charcoal used in cooking and baking, A 
few hundred yards below was a never-falling spring. The actnai 
founding of the village is shrouded in the mist of history, llie old¬ 
est inhabitant said that it was hoary with sge even in the time of 
his grandfather. Tliose who originally settled in Dahr were cer- 

llcVPoDlitotlaD *~nt to thf lJl.lrrr.ltr of Horld*. Tl* ec«ro« o» I>r. NHl 
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tainly less affected by pressure of populiition than tlicy were by the 
appearance of the tax collector. A long and difficult trail leading 
to an inconspicuous agglomeration of houses meant that it was not 
easily accessible to the tax collector and that consequently the in¬ 
habitants could enjoy a modicum of prosperity and. peace of mind. 
The defense factor was also important. From a vantage point such 
ns Dnhr enjoys, it is easy to espy visitors from afar, both those who 
are welcome and those who are not. And like thotisnnds of other 
villages, Dalir has, with the j'cars, acitieved a kind of protective 
coloring, forming an appropriate little piece in the mosaic of cul¬ 
tural and natural landscapes, Each house in the village seems to 
Imi’B been built where the fancy of the owner dictated. Villages in 
general seem to the western eye to be a confused, incoherent mass of 
mud or stone houses, huddled together without plan or order, in a 
ma^ of crooked, blind alleys, narrow, winding footpaths, and dark, 
forbidding passageways. 


LAND 

The possession of land, even in small, fragmented tracts, has lit¬ 
erally and from time immemorial meant life to the Near Eastern 
pea Stmt, because land has meant wheat, and wheat means bread¬ 
th e bread of life.” ‘*A11 else will pass away, the land remains,” is 
an Arab proverb, Tlie Arab p€Nisant will go to almost any lengths 
to get land, and once he has it he will make terrible sacrifices in order 
to keep it, for land means bread, and bread is life; it is the life of the 
pedant today, and it has been for countless generations before him* 
His attachment to the land is a mixture of profound love and 
reverential awe; ho is aware of its frailties, he knows just how far he 
can depend on it, and how it will react to his'loving care through the 
beating rain, or tlic scaring ihuiight, or the battering hail; he reveres 
it because it has supported the long line of his ancestors before him, 
and it will in turn be a big factor, no matter how fragmented, in tlie 
support of his ehildi'en after his death. For many centuries a man 
without land was a prey to the cruelty of the tyrant, just as lastyear^ 
leaves are blonrti about at the vagaries of the wind. But a man with 
land was like a great oak tree, with roots deep in the ground; he could 
weather tlie storms, the acts of God, ns well as the irrational acts of 
his fcllowman, for roots in the land gave strength to him and to his 
family'—they gave him ^*his daily bread,” 

Tlie wealth of Dnlir is Innd. Tlie villagers own and farm some 
J)0 unirrigated acres, but this is land that makes many of the aban¬ 
doned fields of New England look rich and inviting by comparison. 
Here it is planted in wheat, barlej’, lentils, or millets, but the land is 
tiot in broad fields. A field is a tiny strip a yard or so wide, or a 
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hillside so steep tind narrow in many places that the oxen used to pull 
the primitive wooden plows through the soil are with difficulty kept 
from falling onto tJic next terrace. But it is from these terraced 
strips that the villagers live. Four men in tlie village have between 
them in the valley 37 acres of irrigated land which is intensively 
worked and annually produces olives, figs, and grapes, and a winter 
cereal ci\>p of wheat ot barley, which, harvested in June, is usnally 
followed b 3 ’ a crop of Indian corn or fast growing vegetables. Tlius 
the entire base of arable land of the village consists of approximately 
200 acres of unirrigated land, of which the greater part is left fallow 
every other year in order to enrich the soil and permit the accumula¬ 
tion of moisture in it, and some 37 acres of intensively cultivated 
irrigated land, on which heavy yields are obtained by the use of much 
animal fertiliser. There is also common land, 'which is estimated 
to be between 250 and 300 acres in extent, on which goats gra^e and 
from which thorny scrub is cut for fuel. Only one man from outside 
the ri 1 Isge rents a feiv st ri ps of vi 1 lage la nd, on halves. Two Dahr men 
rent some 15 acres of irrigated land in neighboring vaUeys. All the 
unirrigated land is in narrow strips and so full of stones that one 
wonders how the grain has a chuiice to grow at all. Terracing is 
extensively practiced; and one cannot but marvel at the human indus¬ 
try and patience necessary to construct the massive stone walls that 
separate and in reality support the long narrow strips, many of 
them less than a yaixl wdde. Try ing to determine ho\v many people 
this unirrigated land ivould sup^xtrt in the United States is a waste 
of time, for there it would not be used at all. 

THE V1LL.ACE 

The village of Dahr itself is an agglomeration of 27 occupied stone 
houses, with a population in w'inter which numbers 137 persons. To 
be sure, many young men leave to w'ork during tlie harvest season 
on the targe estates along the coast, and whole families move for tlie 
summer months to houses near the irrigated lends below. The houses 
of limestone, with roofs of rolled earth or cement, are separated from 
each other b^y thick stone walls. There are no streets, jtist narrow 
and tortuous footpaths where both human beings and pack animals 
stumble over tlie loose stonea A house frequently slielters, besides 
tlie owner and his wife and younger children, a young married eon 
who cannot yet afford to build a house of his own. Bepresentatives 
of five generations in a single family will fi'equently be living in the 
same house, or agglomeration of rooms, for early niairiages and many 
children are the rule. The lives of these villagers may seem to tire 
foreigner to be colorless and dull, yet the people at the various stages 
in the life cycle, whether children, young adults, middle-aged, or old, 
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to bo getting a Jot out of life, in spite of tlie grim struggle to 
wrest their doily brend from the obdurate soil. If land is the wealtli 
of Dahr, tlie stoieism and hard work of its inhabitants are its lifeblood. 

THE STAFF OF UFE 

The dominant note in the simple pattern of village life is wbeat, 
which is plan led in the fall and forms green strips over the mountain¬ 
side in winter. All winter long the grain fields are carefully gleaned 
of their green and cdibla plants by the wotnen of the village. The 
wheat cro[j, iijjon ivliicli the people are dei>eiitlont for their veiy life, 
is at all times very much in llieir minds. A late rain that falls at 
the time the grains are fowning is always e welcome blessing, for it 
means an increase in yield. Any strong wunds moke the farmers’ 
iiearts heavy, and the scorching wind from the desert, tlie khamsin^ 
is greatly feared, for if it blows for a few days when the wheat is 
green the gi'ain will wither rapidly, and if the wheat is already ripe 
the hot wind will dry it out so much that it will shatter out of the 
head when it is cut. Even when the weather has been propitious, tlio 
grasshoppers may come in sufCcient numbers to cut tlie yield by one- 
third or one-half, if not to destroy the crop entirely. The plague of 
grass]joppers 2 years ago did so much damage as seriously to dis¬ 
courage several of the villagers. And ants are an ever-present menace, 
They even rob the threshing floor, an endless belt of hu^ ants, each 
currying a grain of wheat, making their way to the midergiound nest, 
while tiiose that have deposited their burden are hastening back for 
another load, and in spite of strenous efforts to check their ravages 
a substantial loss from the meager harvest is sustained. But all in 
all such “acts of God” are fatalistically accepted. Even when ttie 
harvest is good the yield is ridiculously low. If the farmer gets 
to units in return for every 1 planted it is considcTed an extremely 
good yield, but it is usually much less. A sis- or eight-fold return, 
about tlie same as reported a century ago,* is still coasidered average 
or good. If, when harvest time rolls around, there is anything at all 
to reap, the season is a glorious ono for all. 

^le grain is, of course, liarvested by hand, on old-fashioned sickle 
being wielded in the right hand to cut tlie stalks, which arc gathered 
together in the left hand, tlie fingers of which are protected against 
thistles and any careless blow of the sickle by ingeniously made indi¬ 
vidual fingerstalls. These protectors are similar to those of clay that 
have been used for thousands of years, excellent examples of wliich 
are to be seen in the museum in Baghdad. The cut stalks are piled 
up in tiny sheaves which are bound by the womenfolk. Children and 
old women usually act as gleaners, for every head, everv grain of 
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wheat is precSoua After the gleamng, goats are drirea iii to cat the 
stubble and to leaTe their manure as fertiliwr. Tlie BhcaTes are 
made into big bundlesi which are tlien carried to the threshing floor 
on the backs of donkeys or camels OC) if one is too poor to have a pack 
animal, on the backs of men. The sheaves are kid in piles around 
the threshing floor, a flat surface of tamped earth in tlio form of a 
rough circle 25 or 30 feet in diameter. The actual threshing-out of the 
grain is effected by Imving a team of donkeys or a yoke of oscn pull 
fl threshing board round and round over the sheaves. Tlie 

underside of tbo board is studded with irregular chunks of black 
volcanic rock. 

Wlien tlie question was asked how many times they hud to go around 
with the threshing board before the grain was ihresiieJ out, the reply 
was tlmt it was a question of days rather than the number of times— 
that they used a calendar, not a stopwatch. Various mcmlicrs of the 
family take turns in bringing the sheaves to tlie threshing floor and in 
riding around on the threshing sled. By the time the wheat is sepa- 
rated out tlie straw is ground up as fine as if it bad gone tbrough s 
modem hammer mill; this is piled up on one side of the thresh¬ 
ing floor with a locally made fork costing about a dollar, which lias 
both handle and tines made of wood, hound together witli heavy mw- 
bidfl thongs. The wheat is winnowed from the cbafT by tossing it in 
the air when the wind conies up in tiie late afternoon. The chaff is 
blown several feet a way from the pile of wheat upon which a few large 
straws fall, to be brushed away with a homemade brush broom. The 
pile of whetttis wjimowcd again after being iwnred into « sieve, locally 
made of wood and rawhide thongs and costing the same as the fork, 
Tiie straw is brought to the house on donkey back in huge bags and 
pouted down through n hole in the root into the stoiurooin below. Ihe 
chaff is fitsquontly used to mis with fresh dung in making the cakes 
that are dried and used for fuel. 

The wheat is brought from the threshing floor to the house, wlicni it 
is placed on ii low table around which members of ihe family squat 
as they cfliefiilly pick out the small pebbles that got mised with the 
grain during the threshing process. The wheat that is destined to be 
kept is made uito htru^rghoh It is placed in a giant kettle, boiled till 
thoroughly cooked, and dried on mats in the sun, making what looks 
I ike a kind of coarse cracked wheat. This process has killed all weevils 
and their eggs, and the resultant hovrghol will keep for years and is 
a staple food; pounded into ground meat it makes AffSisA, a sort of 
national dish in this part of the world. The wheat for immediate 
consumption is carried to the nearest mill, usually on the back of the 
patient donkey. The huge millstones ere driven by water, and the 
building in which the mill is housed has built-in mangers where the 
donkeys can bo fed while their masters wait for the grain to bo ground. 
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Going to the miH is a social occasion, eagerly looked fortrard to, and 
the more people i^aiting to grind their "ffheat the better, for then there 
is an opportunity to exchange gossip for hours, perhaiB all night 
'RTien the grain is ground the miller takes a small fraction of tlie flour 
for his fee and the farmer returns home. This whole-wheat stone- 
ground flour is made into thin, unleavened loaves of bread, in the 
form of htjge pancakes. The baking is done by the womenfolk who 
use a community oven. Baking day is anticipated as a kind of social 
meeting, in spite of the fact tliat every phase of the process of living 
is attended by a lavish expenditure of time and labor. 

A certain amount of wheat brought in by the gleaners in small 
sheaves is beaten out by hand on the doorstep at home. A pleasant 
afternoon was passed in the company of a man and his wife so en¬ 
gaged.^ It wns a period of interesting gossip for the onlookers, but 
Mrs. K". was w-orking all the time as she talked. Besides doing chores 
of this kind, this well-preserved woman cares for her family of eight 
children, works in tlie field, helps thresh and winnow wheat, carries 
wnter from the spring and gathers firewood in the rockj’ hills, makes 
dung cakes for fuel, and so on. She does not belong to a bridge club, 
nor does she attend cocktail parties. 

TREE CROPS 

The annual emps arc by no means sufficient to support the |Jcople of 
Dahr, who engage in a number of other activities to supplement their 
income. Perennial crops—figs, olives, and grapes—are produced, too, 
but not enough of them to make the village self-sufficient. One good 
sign is that the Government (in 1052) inaugurated tlie policy of dis¬ 
tributing fig trees and grapevines to those farmers who would plant 

them. Tlie quality of the ol i ves could be i mproved i f, i nstcad of being 

beaten of! the trees by sticks, they were picked by hand; but this “is not 
the custom.'^ Mr. If., former moukhtar (mayor), of the village, when 
asked what would be the best thing for the village, replied that more 
terraces should be built and more tree crops planted, thus increasing 
the capital as well as the income of everyone. This suggestion was 
countered by Mr. X. : “It takes lots of capital to establish vineyards 
and orchards of olive and fig trees, and one must have enough to live 
on while waiting for the trees to mature. It’s all very well to talk of 
long-term investments, but what do we eat meanwhile?-’ This is the 
problem that con^nts most villages, for the demands of the popula¬ 
tion on resources is too great and too continuously applied to allow of 

.1 _. ■ . . , pressure is so great, and so immediate, 

that in certain years fields arc not planted, for the simple reason that 
all the gram has been eaten and at the time of planting the people are 
unable to buy seed. The question at once arises: Why does the Gov- 
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enimeiil not imd money to the small fanner for his seasonal needs! 
This it would seem is within the scope of an agricultural bank, and 
such a bank exists in the Lebanon. But there have been instances in 
which an individual with '‘background,” as the local idiom has it, has 
borrowed a thousand or fifteen hundred dollars with which to improve 
a specified piece of rocky land, on which the bank takes a mortgage, but 
has squandered the money on something else or invested clsew'herc, and 
when the bank has pressed for payment, the land, of no intrinsic worth 
and still unimproved, is turned over for the mortgage—a manipula¬ 
tion mole profitable to the entrepreneur than to the taxpayer. At the 
same time a man wlio is “land poor” and who needs a little money to 
hire seasonal help, or repair terrace wallu, or buy seed, or to tide him 
over a period of poor Imm'ests, meets with cndleis red tape and 
ultimate refusal, 

Tlie farmer has not only poor soli to contend with, but he can never 
count on the weather. There is generally a cold, rainy season in 
winter followed by a hot, dry season in summer—a typically Medi- 
terrenean climate. But tlie rainfall will vary from a scant 27.13 
inches one year (1950-51), to almost double that,45,70 inches, the next 
(1951-52). The hot, dry wind fiom the desert will scorch a crop of 
wlicat or lentils in a few* days, 'I'oo much rain will tumble a substan¬ 
tially built retaining wall. 

Another brake on agricultural activities—permanent, and man¬ 
made—'is the immemorial tax collector. It seems incredible, but even 
farm!ant] so poor us tliis pays taxes—ranging from 50 cents to a 
dollar an acre, depcudtng on the appraised value, Tlie value can be 
"lowered” if one knows the right people and procedure, but this pro¬ 
viso excludes tlie tandowners of Dahr, Taxes are still farmed out as 
they were in fioman, Byzantine, and Turkish days. Tliat is, the tax 
coUector pays a large sum to the Government for the privilege of col¬ 
lecting taxes in a certain area, and then he collects whatever the traffic 
will bear, every tiling above what he has paid to tlie treasury repre¬ 
senting his profit in tlie trensaction. The i>eople of Dahr are lucky 
that they do not have to pay a landlord into tlie bargain. The recently 
enacted tax on incomes of over n tlmu-sand dollars a year will not 
aifect anvone at Dahr, 

INDUSTRY 

When the Dahr people were asked why Urey did not engage in 
spinning and weaving, tliey rejjlied that theirs was a poor village. 
When tliey were told that people in tlie small village of Beino did 
engage in those liousehold industries, the reply was, “O, but that is 
a ricii village.” Thus cause and effect are confused. Instead of 
realizing that industry brings wealth, tJiey feel that the community 
must be wealthy in order to have industry. Of course, to establish 
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an industry a certain amount of capital and skill must be available, 
but the capital necessary to acquire a loom is very smalt. The skill, 
however, must be acquired. Two Dahr families do engage in silk¬ 
worm culture, which is funned out to them on halves by relatives in 
the neighboring villago of Jibrail, w'hence come the worms and the 
mulberry leaves. The work of feeding and tending them is done in 
Dolir, and each family produces about 100 kilos of cocoons, which are 
sold for about 60 cents a kilo. Thus from this source each family nets 
S30 a year. The droppings of the worms are dried in the sun to bc: 
used later u.^ cow feed. It contains liighlj nutritious elements and is 
greatly relished by the cattle. 

Tlie big cash industry in the vicinity of Dahr is the burning of 1 hue. 
Fifteen kilns, on the average, are burned each year. The industry la 
based on purely local material. The limestone exists in unlimited 
quantities, and the fuel consists of tlie tliorny scrub busli that grows 
w'ild in the ai'eas tliat have no soil. Each burning requires the brush 
fi-om 2a to 30 acres of this wasteland. The privilege of gatltering tlie 
hrusli costs the entrepreneur from 25 cents to a dollar an acre, depend¬ 
ing on the thickness of Uie growth. The kiln site rents for $2.50 a 
bii riii Mg. '1 he cli ief li me hurt i er Is an old n inn wl lose father and grand- 
falher before him wci'e lime burners. His son is learning the business 
from him and will carry on after his death. He and his son do prac¬ 
tically all the work theanselvea. Tliey quarry tlie limestone, iinunge 
it in the kiln, cut the fuel, fire the kiln, and imtrkc4 the product. Each 
burning means approiimately $1T5 lo $250 net, which, multiplied by 
15, makes an income tliat is mo«t welcome in this capital-starved 
cominunity. In addition, they farm 5 acres of unirrigated land on 
which they glow wheat, barley, and lentils. Tlicy buy goat manure 
from their neighbors for fertilizer. 

□ FK OF THE VILLAGERS 

The village reaches out with long bony fingei^, as it were, to exploit 
the area which is too rocky and infertile to bo cultivated. Several 
families keep goats, which arc grazed on tliG steep mountainsides in 
the spaces between the narrow' strips under cultivation and even on 
tile rocky knolls. The several flocks, whkli number about 200 in all, 
are each in the care of a goutlierd, either a local Dahr Loy or one 
from a neighboring village. These boys often break the monotony 
of their calling by playing on their bamboo piijes of Pan, which in the 
distance sound somewhat like Scotti^i bagpipes. They also occa- 
sionallj have a little plcniij by roasting a few heads of wheat, not vet 
quite ripe, over a small fine of thorny brush, and the grains thus 
roasted are very tasty. At night the goats are kept in pens m the 
village, and their manure finds a ready sale. They are clipped in 
dune, and their hair is sold to city weavers who make the black goat- 
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hair cloth used by the Bedouins foe their famous black tents. The 
horned cattle kept by the villagers are used primarily eis draft animals, 
but the cows, wlien they hare calved, are milked. From cow^s milk, 
well as from goat's milk, i^'bich is rarely drunk fresh, is made 
leban^ the cream-cheeselike preparation made from fennented milk, 
knovfn to the West by the Turkish name yogurt p This is a dish that 
is made practically every day and is relished by everyone. In the 
making of J^^han most of the patliogenic germs are destroyed by the 
heating process, a kind of mild pasteurization, while the harmle^ 
bacteria and those which might be beneficial when taken into the 
system are not destroyed. The bnctcria that turn milk sour by form¬ 
ing lactic acid are preserved practically intact, so that they can mul¬ 
tiply rapidly in the intestinal tracts put to rout undesirable and 
possibly deleterious organisms, and produce what the physician calls 
a **de5irable bacterial florae” 

A white cream cheese (ami) is made by putting the hh<m in a 
cloth bag and allowing the whey to drip out. Some of the residue is 
eaten when fresh, but the rest is rolled into balls about S inches in 
diameter, thoroughly driKl in the sun, and then aged for 3 or 4 ivecka 
in scaled couf^T:iiiers, Afterward the niDld is washed ofT^ the bills 
are rolled in the dried leaves of a pungent herb, and the result is a 
delicious cheeso somewhat similar in flavor to Roquefort. 

Tlie diet of I he villagers is monotonous, especially in winter, but 
wlien ample it is fairly well balanced* One of the main dishes, along 
with bread and hoftrffhol^ is 7/tujaddam^ a mi^tture of lentils, onions, 
ami olive oih All wiiitCT long the women may be seen in the fields 
and on the grazing lands gathering various ‘^greens.” These are 
brought back to the house and carefully sorte<h The edible oiies^ 
there are £5 varieties—are cooked up for family consumption, with 
lentils, or b<mr^hol^ and oil, and the others are fed to the cow or to the 
goats. Meat is e:^pensive and therefore is eaten only occasion^11)% 
One villager complained that they do not eat moat day in and day out 
as foreignera do, but on occasions when meat is at hand they overeat. 
All moat is eaton the day it is killed, or Ihe following day. Refrigera¬ 
tion is Unknown except in the large cities, for the mcijns are lacking. 
The preserving of incat fur future use, by drying, sailing, smoking, or 
canning, is likewise not practiced. Most of the villagers keep a few 
chickens, hut both (he eggs and the meat are delicaeiea. Unfortu¬ 
nately, many of the chickens died last year of Newcastle disease. 
Bourffhol is a sta[do dish, either as a hot cereal, or pounded into meat 
to make the famaug ^ribhehj which could almost be considered the na¬ 
tional dhh. Good seta of teeth among the people of the village are 
the rule, which indicates that the diet in general is wholesome^ nu- 
tntiolis, and well balanced. 
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nic villagers are Gilreincly hospitable^ Even one so poor tliatj as 
the interpreter points out^ “he has only two cliairs'^ {and these were 
stools), will proffer yon whatever Ite happens to liave in the bousCt 
which is what is in season at the time—cucumbers, or apricots, or 
raw green broad beans^ or griipeSj or figs^ and so on. The relatively 
well4o-<lo villager will probably serve the visitor a sample of moat of 
the dishes eaten ^ first some frr^h white cheese w'ith unleavened bread 
and a nip of otoA', the licorice-flavored “firewater*^' to wash it down* 
followed by cold soft-boiled eggs in a saucer j into which one is to dip 
hb bread; then some ripe ^skanHkh rolled in herbs* and a bowl of 
freshly cooked wheat or hittirffkol with a great deni of sugar in iL 
These snacks are topped olT with Turkish coffee. 

Tlie Sunday moniing on which I went to the village for the last 
time, to say my goodbys^ ever^-one was as generous and as hospitable 
as over and seemed genuinely sorry to bid me farcwelL The old 
moiil^hiar seemed est>ecially sad to say goodby^ insisting tl^at he would 
never see me again and that be wanted to wish me well on my Journey. 
Once I entered his Immc, lie quickly unlocked the chest in which tlie 
huge glass jar of was kept and filled two large glass tumblerSh 
>fy host. picke<I up his glass and drank hearty draughts wliile I sipped 
tile fiery liquid slowly, cautiouslyi After half an hour or so, however, 
I began to realize that the arak was taking effect in no uncertain terms, 
and I inti mated to my lio?5t that I had belter ask some more questions 
before it was too late* His eyes danced he replied, ‘^Let’s keep right 
on drinking* That w’oy I’ll find it easier to think up the answers.^ 

Meals are not eaten regularly, and cases of undernourishment and 
malnutrition are not unknown, with the result tliat resistance to dis¬ 
ease is low. Malaria is prevuknt and the incidence was reported as 
being highest in October and November, when the rains begin, Tliese 
are also the months when die young men who have been working in the 
malaria-infested coastal plain return to the village, and it could be 
that in some cases Uiey iietum infected and the fever “comes out-^ at 
elevEition. Influenza and colds arc the bane of e^cjstcnce during the 
long winter months, with their short days and heavy rains, when l>co- 
ple lire closely confined to their i>oorly lighted and poorly ventilated 
houses, which arc cold and damp. Cases of a persistent cough, or 
“asthma,^ are by no means rare, which lower the rcsistajico of the 
victims to such lung afllictions as pneumonia and tuberculosis. The 
round of daily living becomes somewhat monotonous and the village!^ 
eagerly await the more clement weather of spring, and particularly 
of summer w^hen it is possible to sleep on the flat roofs of the houses 
or on the new straw on the thrc.^hing floor. The unfavorable features 
of the location of Dahr are somewhat compensated for by its elevation 
of 2,300 feet above tlie humid okkar coastal plain, and the presence 
nearby of a never-failing spring with obedient water. 
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On one occasion a villager, histead of answering a question that had 
been put to hinij replied^ “tfust see all tlie questions a foreigner can 
ash! lVe are so busy try ing to make a living tliat we don^t have time 
to think up questions.'* The struggle for a living is keen indeed, and 
it is to beex|>ected that one of the safety yiiIvcs to |>opulation. pressure 
would be leaving the village in search of work. Six young men from 
Dahr work during tlie summer montlis os day laborers on the lai^ 
estates^ along the roaitt- They CEirn about a dollar a clay, and save 
roughly tw-o-thitxls of tins nmoniit. With tlieir savings they set up 
housekeeping in Dalir, improving iheir holding?, and perhaps buy 
some chickens or gonts, Tlic land base of the village is ^ poor that iho 
niera fact that it is used at all is nn index of the low level of living* 
It can be used only because it is worked by families, whose merabers 
do not receive wages; even without the necessity of paying wages the 
village acliieves only a kind of precarious eel f-sulBciency. The mem¬ 
bers of fatntlied of Dahr scatter early in search of a UveliUocxl. Of a 
repmentative family of eight children, between the ages of 3 and 2i2, 
two are in Tripoli—tme in st^hool, and the other serving as a car- 
pentor''8 aj^prentico—twoKnialier boys are in school at a nearby village, 
and the two smallest children live at home, together with the tw’o who 
work the family land* 

How can iwople, using sucli primitive techniques on poor soil and 
on rugged terrain, comi)ete with those who farm with the most modem 
machinery the bix)ad fertile acres of the wheat belts of Argentina, 
Australia, or North Americii ? The answer is that tliey are protected 
by a high tariif. It is diSiciiU for the uninitiated to thread his way 
through the Lebanese labyrinth of larill controls find Governincnt de¬ 
ems, but the result is seen in the market places. FirstH:iuaItTy flour, 
made from wheat imported from Canada, Australia, or the United 
States, retails at about one-third more ((15 piasters the kilo against 45) 
than ilour made fix>m wheat grown locally or in Syria, The removal 
of the high tariff on iiuporte<l gi-sins would make it no longer pro6i- 
able to grow" wheat on the narrow, rocky fields in the mountains, and 
many thousands of people, thus bereft of the possibility of making a 
livingT would migrate from their villages. 

The I>ebanon has supplied a current of migrants to overseas coun¬ 
tries* Thousands of Lebanese have emigrated to Africa and to the 
Americas during the past 60 or TO years, and many of tliem have done 
welL Even a tiny village of the sisse of Dahr feels the influence of 
overseas juigration and of ret uriied emigrants. The present wioifjt 
(mayor), was in Africa for many years and the former tnoitikhiar speni 
12 years in Brazil, ll^ey botli returned to their village with enough 
capital to buy small pieces of land and improve it by terracing and 
tlie planting of trees, uud tliey were liniiiicjally able to wait until an 
income would be realised on the investment. Of course, for eveiy- one 
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who coDiea back ^rich” from America or Africa tliere are many who 
haT6 not prospered markedly^ but the villagers see and ehty the one 
successful retiirued emig^ant;^ not the ninetj-and-nine who do not get 
rich enough to return or to send money home. The returned emigrant 
lielps to xnElate land values by binung and developing lands near hh 
village which aro for sale, not necessarily the most productive lands 
available in the country- But the returned emigrant usually does 
more for tlie country than those wlio merely’ send i^miltancus home^ 
wliicli ill many instances merely serve to sL]p{>ort in relative idleness a 
nuaiher of ablc-bcHlicd people at the hare suhsistenre level. It was a 
eommon esjx?rience during Wurld War II* wdien remittances were cut 
ofTj to find that mun^^ families whose members had done no work for a 
long timci were forcetl to get out their tools and start working the 
land aguin* 

Some of tho villagers, as is to he eipected^ strike notes of pessimism. 
One of tliem said cynically, ‘djiving is merely absence of dcatlu^’ But 
wlien asked why he did not live in Jibrail or even in IVi|K>ljjlio replied 
that thtne were a lot of places other ihiUi Dnlir in which he might like 
to livT^ hut where ho would lack certain perquisites—a house on whicli 
ho juiid no rent, a living^ such us it w'as, sympaliietic friends and mem¬ 
bers of his fariiily, and so on. AVlien it was |K)iiited out that he had a 
lovely view" from his house over the valley and mountuitis heyond^ he 
suggested that 1 try living there for 2 months witliout an income and 
see how beautiful I found it then. His final conm^ent was, *^The Devil 
must bo vciy^ busy. He hasn't had time yet to come for us at Dahr.” 

On the other hand^ the fornicr moukhtar^ twice a widower, and 35 
years of age, is vigorous, cheerful, and hardworking, its are tlie other 
menibera of his family. His industry and sense of humor are conta¬ 
gious, Tlio children by his second marriage, a girl of 7 and a boy of 
10, are already performing their share of family duties; the little girl 
docs chores around the house and brings water from tlie spring in the 
tAvo big carthern jars on the donkey^a back, and her brother innkes a 
good '"hand"- at farm taaks. When asked what the striking differences 
were between today and yesteryear, the old man replied, “People now 
have more money, tliey travel more, but there is less happiness and sat- 
^faction Avith one's lot because of jenloiisy of tho^ better off. There 
is more display of wealth nOAv than there was tw'o generations ago* 
when there was less difference Ijctween the rich and the poor.*' 

He smiled at his recollections as lie continued* “Fifty years ago 
rich and poor alike Miobbled' into Tripoli on the old family donkey, 
taking a day to go and a day to come, but one went there only when it 
Avas strictly necessary. 11 avos a place to go to on u rgent business only, 
not a place to stay in long* for it was inhabited by ‘savages* I We did 
not then consider it a center of civilisation-'’ 
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i^Iuch of thtj agriculluml activity in the N^ar East is carried on with¬ 
out the aid of wheeled reliide^ Even the wheelbarrow is aljnoat 
unknown. Almost all loads—slieares of wheatt firewood and water 
for the house^ manure for fertiliEcr, rockia for the walls of terraces— 
are carried on the backs of animals or of human beings- The donkey 
and the runic are tised over short distances or in the moantains for loads 
lip to about 200 pounds^ and the camel is used for longer journeys for 
loads of 400 to 450 pounds* As long as a society makes little or no use 
of wheeled vehielea, mads are a luxury, for donkeys, mules, camels, 
oxen, and human licings on foot can negotiate the steep, tnnddy^ and 
i-ocky trails to the tiny houses in the most romole rilhigc^. For Dahr 
tills has all changed. The paved road for automobilca readied tlie 
village last year, and now Tripoli is only a pleasant hour's drive away* 
So the village is not static; It ia a going concern that lives on gener¬ 
ation after generation* The meager base of I'uw materials and wlvat 
aeeons to western eyes to be Ite precanoua economic position would not 
seem conducive to tlie stability and continuity necessary for a going 
concern* Perhaps It will continue to have its raison d’etre in non- 
material rather than in material factors. Although life is not easy it 
is savored as one goes along. All available satisfactions am drawn 
from living here and now and day by day* Tho villagers do not 
hustle and bustle through an S-hour day ^ they work a much longer day 
during tlto summer, but not by the clock, Thera seems to be less wear 
and tear on the individual whoso workday is 14 hours long instead of 
S if he feds the human wannth of working in a cooperative society and 
not in a social vacuum, and if ho can lake time out to gossip with 
neighbors and take his afternoon siesta. Stomach ulcers and nd-voua 
breakdowns are not yot known in DaJir. 

One of the first things of vvliich a Dahr chlhl b^rcoiu^ aware is 
that he belongs to a family unit and to n kiiif^hip group which demands 
his unswerving loyalty, llembcrs of a famUy must help each other 
at all times. “All for each and each for alP is Uio motto. Nepotism 
is consequently an established featuna of tho mores of the community* 
Tho family is tlie only socinl security organization that functions* 
Family life is closely joined up with the church and its rites, and one 
is expected to cling throughout life to tlie religious conmiunity into 
which he ia bom,* Family ties are, of course, the most important of 
all, but the feeling of community solidarity Is also very strong. 
Villages tend to act as a unit in times of edsis, and bloody battles 
between villages are not uncommon. Even today in modern Lebanon 
the gendarmea must frequently be called in to settle dispuleSj and 
the result of an intervillago feud may be several killed and 
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'wounded. One haa but to glance nt the daily newspapers to see, for 
example, tlie vind account of an attack by the people Uving in the 
village of KfarseHouan on those living in Jouar-el^Haoua, the upshot 
of which little differences was three killed and two gravely wounded* 
If such events occur in die relatively highly developed towns border¬ 
ing the shores of the Mediterranean, it can perhaps be imagined what 
fierce vendettas can be carried on between tribes of the desert interior. 

Tiny mountain villages sudi os Dahr do more than merely maintain 
their numbers; diey also create a surplus population for the dties, 
which grow by accretion from outside, and they send to distant shores 
migrants whose remittances enable the populations of many odier 
small villages to continue to vegetate and to create a surplus which will 
in turn migi-ate, and so on in a continuous cycle. More people would 
leave Dahr if they could afford to do so, but they have neither the 
money with which to migrate, nor enough capital to improve dieir 
agriculture. Such a situation, fThile giving the more energetic and 
alert of the villagers a sense of frustration, is not, unfortunately, 
reflected in a declining blrtlirate. Tile birthrate remains the same 
os it was in former times when the infant mortality rate ivas so high 
that, in order to maintain the fighting and working strength of the 
family, and hence of the tribe or village, a large number of births was 
nccesifiary in each family in order that a few might survive to adult¬ 
hood. Thanks to the efficiency of modern public and household health 
measures, even in a community as primitive—by western standards—as 
Dahr, a far larger percentage of children than formerly live to grow 
up. There hes been a huge increase of births over deaths. An ade¬ 
quate rate of population growth can now be assuml without a high 
birthrate, but changes In folkways do not always keep pace with 
progress in techniques. The folkways still favor the old-fa.shioned 
high birthrate of other days, and so it remains. 

Although much ink has been spilled in poetising the joys and beauty 
of the farmer’s life, the fact remains that If the returns of his toil— 
psychic and material—arc not sufficient for proper living, the farmer 
will want to migrate. The people of the Sfear East have created a 
complicated cultural milieu within tlie framework of which they have 
shown R great deal of ingenuity in adjusting to a relatively harsh 
physical environment. Their lot can be improved by education- 
education, however, of a practical type, 'which will train farmers to 
keep on fanning and to do so by improving their traditional prac¬ 
tices. Elementary schools for teaching agricultural technique as 
well as the three R^s, are needed in the to help the people 

to help themselves within, the framework of their own. rural culture. 
Since the difference between commercial success and failure depends 
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upon the market and the prices obt-ained for crops, the pi*obleni of 
marketing sliould receive close attention if farm iiicoines ura to be 
increased. In spite of puBlidty and propaganda the back-to-tbe- 
farm movement has succeeded nowherCj least of all in tlie United 
StateSj as long as the farm was still nninviting and unrewarding, 
What has held young people of the present generation on the fann 
in the United States is not publicity campaigns^ but an income that 
makes it |>o5sibIe for them to afford automobiles^ electric lights, 
running water, up to-date plumbingt washing machines, milking ma¬ 
chines, and so on. The careful selection of seeds, the use of fertilizers, 
the application of modern tools and metliods, and the control of in- 
sects aJid plant diseases would result in a higher money income, 
which would in turn be reflected in a griidual but genertil rise in the 
level of living, and quite possibly in gradual cnltural changes. Even 
the most apathetic of men want to better their condition. If at the 
end of each year of hard work he is as far as ever from being able to at' 
tarn the moat oixiinary comforts of life, the farmer would be considered 
unnatural who would not w^ant to change his lot. It seems axiomatic 
that as long as urban centers—even tlie slums of urban centers—hold 
more nttmetion for living than rural villages, just so long will the 
current of population be away from the country. Tlierefore it seems 
logical til at any program, to achieve lasting results, should be built 
on the tinn foundation of peasants who are reasonably well-fed, well- 
housed, well-clothed, and who are in consequence imbued with a cer¬ 
tain amount of optimism as to their continued well-being, both physi¬ 
cal and culturaL 

The mereased income derived firun the improvement in agriculture 
should be used in raising die level of living. Its reinveetment in the 
agricultural enterprise or in better living is preferable to using it 
for the cotispicuotis consumption of goods. If labor-saving device 
merely make it possible for the men to have more leisure time in 
which to squander in the cafes tlie money saved by the introduction 
of the new machines, the gain has been nullified. 

CONCLUSIOx\ 

The village of Dnhr—as indeed almost the whole of Lebanon —is 
atypical in tlia Near Eastern piuiorama, for as one goes inland ha sees 
that Utese hardy mountaineers whose t^renuous toil is so meagerly 
requited are relatively well off. For the most pnrt they own and 
farm their own small, fragmented parcels of land- Throughout the 
whole of the Near East peasant pmprietors are found only under 
certain rare conditions and in certain limited nreas—in mountainous 
regions difficult of access, in villages in which land is held and worked 
in common, and near some of the larger cities which are surrounded 
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by AR effectively policed zotiCi where the resultant tow and order invite 
the small peasant to take hJs clieaces in defending his rights. Every¬ 
where else in tlie Near East, from the eliores of the AledJterranean to 
the Persian Gulf, the land ia held in great landed estates, some of 
which are very extensive, veritable principalities. Throughout the 
length of the Feitile Crescent, the great transition zone between the 
deaeil and tho sown which extends from the Gulf of Aqaba northward 
to Aleppo and eastward to Basra, the more arid Ibe cliumta is, tho 
more e.ttensiie ia tlia cultivation—two factors which coincide with the 
phenomena of great landed estates and of u miseiable peasantry. 
These tremoiidoua holdings are an outgrowth of the social climate, 
which in turn is conditioned by two principal fuctoiw, viz, tlie pre¬ 
eminent social and political role playi^ in the Near East by tlie city 
vis-a'Vis the country, ond the economic and social prestige whkli 
accrues to the individual who has his entire foitutie in land. The 
essential function of capital throughout the centuries has been and 
still remains tlie acquisition of land. We are not concerned here with 
the methods whereby the groat landed estates have come into being. 
bufSce it to say that enormous agglomemtiotw of bmad and fertile 
acres are owned tn fee simple by single families, tlie eldest member of 
which acts in each case ns fhe manager. Thus the people who own 
land do not work It and those who work the soil own none of the land, 
iilthoiigU they are tied to it by the invisible bonds of imiiicvnorial cus- 
t-om and by the more tangible fetters of debts which tJioy can never 
hope to pay. 

These holdings comprise not merely tracts of land but entire villages 
as well, the sites of which are in i-cality, togetlier with the Inhabitants, 
“owned” fay the manorial overlords. Only n few miles to the north 
of Dahr, in the eastern part of tlie Akkar Plain, the Dendachlis “own^ 
more than 60 villages, and the Dnrazi of the town of Hama own 49 
village in the Alawite Mountains.* 

Olives, figs, grapes, apricots, and divers otlier fruits are consumed 
where tree crops are grown, hut In tlie vast cereal-producing areas of 
tliB interior, bread, boiirgliol, and Icfaan are the basisj, year in and year 
out, of the diet of the inhabitants of the “owned” villages. It is only 
in the poorer districts and during periods of famine that actual want 
occurs, but tlie diet is, to say the least, very monotonous, and tlie peas¬ 
ants could in general consume much more food if it were available. 
But the general social insecurity, tho extremely primitive housing and 
sanitary conditions, the deficient recreational facilities, and the wide¬ 
spread ignorance, make for a hunger whidi Is not so much physical as 
cultural and spiritual. The fact tliat the good earth does not yield 
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up a more nbundaDt life to tlso peasant j results rather from the social 
organuation than from any other cat 3 ;$e. A keen and ^mpathetic 
student of the peoples of the Near East concludfs: ^Id, inefficient 
farming practices are pursued in the shadow of tlio new motor pumps, 
and poverty^ ill liealtlij and ignorance are still the lot of the majority, 
Tlio new agriculture represents the uncoordinated efforts of indirid* 
ualsj when what is reully needed h a radical comprehensive scheme of 
rehabilitation on a large regional scale, including soil and water con¬ 
servation and major social changes. Duhappilyj such a program is 
unlikely ever to be realised/’ • 

Although the village of Dahr enjoys a climato without too great 
iluctuatiuiis and has been spared the economic and social burden of 
the worst features of landlordism, it is felt that from this short study 
it is possible to draw certain conclusions which have more than Icjcal 
applicMion. 

The countries of the Near East will iti the foreseeable future inevi¬ 
tably remain primarily agricultural areas wht^e wealth will continue 
to be dependent upon the peasant, the feUuh^ Commercial activity 
will also depend upon the prossperity of the pOEisant whose produce 
mainly supplies the market and who is the conanmerj by and largeH, 
of most of the goods of the merchant. Industrialization wiU certainly 
continue to be based to a large extent upon the processing of locally 
grown agricultural products. Hence tlie long-term capital accumula¬ 
tion necessary to the development of the Near Eastern countries is 
contingent upon increased agricultural production, upon which m 
turn will depend the more ample and richer diets, ilie improved con¬ 
ditions of public health, and the better educational facilities, which 
will iu turn help further to increase agricultural production, and so 
on in an upward spiral. 
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The Problem of Dating the Dead 
Sea Scrolls' 


By JOHS C* TftEVEB 

nauijflifefS Pro)tMOr of Eetigion. 
VfsrRj /fflJTffx Coii€g4!f CharltstcTU 


lYflth ^ [jlAtrH 

Tue recent articles ttpiJcaririg in popular siiagaziiicsT 

describing the application of the radioactive carbon -14 procc^ of ago 
determination to theclotli found in the Dead Sea cave from which the 
famed Dead Sea Scrolls came^ huv^^ once again fanned the tlames of 
I)opnIar intei'est in these ancient dociimenta. ixi-pular interest 

and enthusiasm have waxed and waned, scholarly interest lias con- 
tinned unabated^ aa l!ie analytical and critical litenLtiire on the subject 
has reached almost staggering proportions, 

For the sake of those who may not he familiar wdth the subfect, it 
would he well to review a little of the background of the discovery of 
the Dead Sea Scrolls. High up on the cliffs overlooking the north- 
’irest edge of the Dead Sea near *Ain Fiisliklja^ about inilesj south of 
Jericho in Palestine, some Beilouins hapi>ened ui>on a hole on the side 
of a rock project]DM early in the spring of 11 ) 47 .* On entering, they 
found a large cave penetrating some 25 feet into tlm cliff, and about 
6 Vi feet wide by 8 to 0 feet high (pL I, fig* 1 )* 

On the floor of the cove, the Bedouins found some 40 jare, each witli 
li specially piepaml cover. Apparently they smashed many of tho^ 
not ali-eady broken. Only two, now in the Hehrew University in 
Jerusalem^ have been recovered intactp With patient laljor some have 
been restored (pi. 1 , fig. 2 ), and aivheologiat^H aro able to determine 


* A repnrt tiB u |icrlDi] uf n-nnneb In Eiiflltiml tniCk tw>^i|b|E tijr fnm tbe 

AjikErlmn nUEa44;i|iill<Cfl1 trad ih« Amfrlmi Sch«»!i OrlralAl afa^ArCb In 

nniJ tll<* iLFUilctEine« tif Cniin[?ll ClkOrctm. TLEb pnp«r wu Hrit 

Ai an |1 liiftrati?d thi* Aniiaiii Ufrllni &f tht AzD^rtnu PlillcM^isphl^ 

OoeEfftj uia Artll Ri-s^rlnted, flll^lUIr £eM Inter £■ of 

AufUHt |>l■^l□bl»lnn fOfril Ibf^ rrwfHHlInj^ nf Amcrlnn {'liUonorliiCAl 

■rol, UT, No. 2, 105.1, tlelallrd mtUU ot tbJn r^N-areli wEII to n VDlumc! of tbo 

"Tlio Dciid Sr* SrrolM of Sr. Ifarlci Moiaftntcm"* rdllifil tif Dr. Mill nr BarrowK 

for 111# AfinfrlCflii ^hnoln of OrSrlUOl JthJ-irrli. 

■ A more di^lDEIofl was uuErlEtihfd Ie? ttn^ iKttH*v und^r (ho titt# "St-rellj frera a 

litfld Bpa Care," In tbc OirlttlBn Century. July Iff, lORO, jfii. fH&-S42_ 
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the npproximate date of their miuiufactnre. There seerns to be little 
question about the fact tliftt the jars were manufactured in die early 
first csentury A. D., during the early Koman period, Here, then, is 
one important means of determining die approximate age of die scrolls 
found in the cave, since the homogeneity of all the pottery gives a 
strong indication that the jars were made for the purpose of storing 
manuscrlptsy 

Also in the cave the Bedouins found a great deal of linen cloth, much 
of which was recovered by the excavators in February 1040. Anal¬ 
ysis by textile experts revealed it to be native Palestinian cloth.' 
The radionedve carbon-14 tost, developed by Dr. Willard F, Libby 
of the University of Chicago, resulted in a mean date of A. D. 33 for 
some of tins cloth, but a SOO-year plus or minus margin of en'or must 
be allowed/ 

Hundred of fragments of manuscripts, trampled into the dust of 
the cave, were picked up by the ardieologists. During a recent 
leave of absence for the study of the Dead Sea Scrolls the writer was 
able to examine photographs of about half of those fragments and 
the originals of the other half in die British Museum irt London, 
through the courtesy of G. Lankester Harding, Director of An¬ 
tiquities for Hnshemite Joidan. Some 45 different hands or varia¬ 
tions of script were oounted, indicating that os many manuscripts 
were apparently at one time in the cave. Yet there is a definite 
homogeneity of script among all the muteriols from the cave. One 
group of unpublislied fragments, matted together, was secured in 
November 1D48 by the Syrian Orthodox Archbishop of Jerusalem 
from the vandals wlio rilled the cave, and these proved to contain 
]>arts of a scroll of Hebrew prayers and of two scrolls of Daniel. 

The Bedouins sold the best-presented of the documents to the St. 
Mark’s Syrian Orthodox Monastery in Jerusalem in July IWT, 
through the help of some Syriau merchants in Bethlehem who were 
friends of the Bedouins. Five scrolls, making four different manu¬ 
scripts, werei in this collection. It was with this group of manu¬ 
scripts that the writer first came in contact with the whole discovery, 
when on February 18,1048, the Orthodox Syrians called the jVmer- 
icon School of Oriental Bes^rch in Jerusalem to obtain information 


■ since the erisiiiKl pabllntlon nf thli ftftlrle the r«1eetta4 Eiflomtlaiii Querteeif f«r 
hlij-OtlelKr 1DS2. aoC th* RcTn* UlfaUqae for JtniieirT IMS, have aielced, of the 

Rt Khlrbct Qi3inrini„ the Ttilo a rite o«n[i£e4 tn the ecSatttrX Ar 

hprurentlj ikI Wbo awwi^ th(j icrotlt. ilmnAr to that fr&in 

tho rare wii foaqtj wHb OOlta dAtlnp fiani A. Dr l0-fl7. 

^Rcporl upon h ftifiDEDt of clotll treoi ifa# Dead Sea ^OTOtl Cmiet, Ball. Amer. 

Bn, TOl. IIB, |ip. 0-1J, ApHl Crontoal, C. U., LlOen textUeE from (lie «ive 

ef Ain FnbkB. In tlio Jordon PoleatiBO ^t|d. QlairL, Juiuarj^Aorh lOftl. PfUr *5^^ 
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IMl. Sollera, O, B., Dole of Elfith from the 'ALa Fakhlsha caw, Itlbl, Arthaeol., ToL U. 
^o, ], p. 23, Fciiro^rr ic'd. 
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about what they hail purchased, having failed to get any information 
from others w horn they had consulted. The writer invited tlie Syrians 
to the American School to examine their scrolls. Then began a 
long series of events which is far too involved to treat here.* * 

The largest of the scrolls is the Book of Isaiah, consisting of IT 
sheets of leather sewn together to make a document S4 feet long by 
10^ Inches wide, with fi4 columns of liebrew* writing, including the 
ontire 36 chapters of the Book of Isaiah.* There are only a few 
breaks, such as those on the hrst three columns, in tlie entire manu' 
script (pL 2). 

The second scroll was identified by my collcsgue, Dr. William 
Brownlee, as a commentary or Midrash on Habnkkuk. It is only 
about 6 feet long, composed of two sheets of dark brown leather, badly 
disintcgi'atod by time and white ants. Only the first two chapters of 
the Book of Habaklcuk arc found in the scroll interspersed with the 
discussion, applying the Biblical prophecy to the period of the Boman 
conquest of Palest ine^ 

The third document is culled the ‘^Manual of Discipline,^' since it 
includes rules and ceremonies of the sect which owned these docti-* 
monts as well as something of their theology. It is composed of a 
heavier leather, with five sheets sewn together, making the manu¬ 
script a little over 0 feet long by 9^ inches high, with 11 columns of 
Hebrew text.* Fragments of five or six additional columns of the 
beginning of this manuscript liavo since been secured by the 
Palestine Archaeological Museum in Jerusalem. 

The fourth document in the possession of the Syrians has not yet 
been unrolled, and is in a badly disintegrated condition (pi. 3). The 
future of this document seems to hinge on the purchase of the docu¬ 
ments by some museum or library which can carry through on the 
work of unrolling the document and publishing its contents. In April 
1949 the writer succeeded in removing a fairly large fragment from 
the document and found that it U a narrative, purportedly written by 
Laniech, the father of Xouh, telling, In this part, at least, something 
of the birth of IfoBh. Though the name Jfoali does not actually appear 
on the fragment, comparison of the fragment with the Book of Enoch 
(eh. 190) makes it quite apparent that tltis is the general content. The 
most important fact about the scroll, howover, is that It is written in 
Aramaic, a language in which we iiavo almost no literary documents 


*A ftceennt af tht wrttrr’i ri[i«T|rnw* Id bs« Octa roOIUbed uaibr 

ib* I[t]? “Tbi? SCrnllg," In DlliL Arrhiiwl.k toV ti, Jfo. iSp 
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^Iturrnwn, UlLInrp ftln, Th* Oid Stfi Sendlt ftf St, Sfnimitrrr,, l, Anarr. StrhDoIji 

OrttDf. Rn-t 1050. Ttiti TolUtnt indudm tb^ rOTafiicte facrliiiLlet of both tbf TfialiiJi 
ttubnlrk nk 
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from an early period, and tlie oan^iit tongue in Palestine during the 
curly Eoman |>ericMd," 

In addition to (he four documents securcii by St. Mark’s Monastery^ 
tlie Hebrew TTnivei-sity in Jerusaluin. throngh the late Dr. E, L. 
Sukeink] secnretl tliree additional documents in sis separnte sectioiis 
in November of 19 IT, Four of these scrolls went together to make 
up die “Songs of ThnnfesgiTing/' TiTitten with a beautiful script simi¬ 
lar to a number of the fragments found by the excavators. Another 
anil less beaiitlfu] hand i^repared part of the scroll. 

Also among the Hebrew University docnnimts is it scroll looking 
cojisidernbly like the llabakkuk commentiiiy in structure^ hut which 
Dr. SuUenik called the “Battle between the Sons of Light and the Son^ 
of Darkness/’ apparently an imaginary battle conceived as a part 
of the final days of the end nf the age when nghteousne^ will be 
victorious.^” 

Tlie final sciol! piTjved to l;e a very fraginenlary section of another 
scroll of tlic Bfx>k of Isaiah^ and to judge fi'oni its script, dat^ Eimong 
the latest of tlie dtxMiuieiits found in the cave, at least a hundred years 
later than the other Issiiah scroll. 

But the fjuestioii that as occujjving the attention of many ^holars 
is, how is it possible to date tliesie dixuiiuents ? One idiase of this ques- 
LioJi has been the urea of the six^dal research for wliich the American 
PhjIow|ihieul Society has pi'ovldeil the writer its generous help. We 
have already seen liow the pottery from the cave can be dated as n 
result of (he scientific develo[jmetit in that field during the past ^ 
years* This meibod is not entirely satisfactory/* however* since it 
suggests only an approximate period for the deposit; and besides, 
a fen' scholars refui^e to admit that the scrolls were ever in the cave, 
since they wei-e discovered by ignorant Bedouins, Sucli a point of 
view is absurd, however, for the writer Inis loin id one fragmeut of the 

Afamiiil of UiBcipline among those found by the cxeaviLhirH of tbo 
Clive, and tlie scrijit of all the fragments and the scrolls is amassiugly 
honiogeneous. 

nie radbactive curbou-M tests applied to some of the cloth from 
(lie cave added to the iirehcological evideticc for a general date between 
the second century }L C. and the ^ond century A, I>* 

Sonic scholars believe that the way the scrolls can be dated is 
by theii' contents—tliat is, their |?cculiarities of grammer, s|>ellingt 

•Vrpvff, JatrB C., riti-ntiaprttUjEi uT fflurth ^rrull from *A1 ei l-'nliktii, HuH- 

Arrer. SchiKilB Ofl^jnl. Htfl., t&L IIIJ, |>p. S-10 h Octotipr lOJa. 

Frnnk .M., Jr, T\w ncwlj dliici^Vi^ri^il "frralli li) ttw UnlvipnlE; 

In JfruHnIfDi, BJlsS. ArrliAcol.. tuL 12, Sfl, 2, pji. 3-Q—iO, Mur 

« U. L 11iirq]liiFr fPiIrUlne E^|iC Ounrt.. Jasnjirjr-AprU IPfll, p, lO&l u^U* cf the fnrinrr 
Of ChUtsjt ^TKt^nXn^cs H. C Pin a A. D. pcHOirr. hut ihe ^xm-nUnnif of thtPf 
^irq Af]d Ihwp of Nfiw Jericho iVuUll Alrft baTC ilfifklAtonllj M 

flili flcM of koowloft^. 
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historical etCn Btit this method has led to siieh a wide 

(iisa^rceinent about dating (f riJiu the second centniy B. C* to the period 
of the Crusades) tliat, ^vithout the help of other criteria, it irould bo 
almost impossihk to resolve thti problem. Furthermore, the eontri- 
biiriou of the contents is largely to the date of the composition of the 
writings rather than the t^peciBe dates of the scrolls in Imnd, It is 
very iirohable thtit these scrolls arii copies of earlier documenlSf not 
original compositions. Hius we come lo ilie subject of paleography^ 
or die Eftndy of the actual handwritiiig vn^d on the documents^ as a 
means of adding at least further evidence for the dating of the 
(loc-ornents. 

The paleographer must begin by eetting up a general pattem of 
wTjtiug for a particular language on t!ie basis of known dated mate¬ 
rials, which for early Aramaic and Hebrc’iV aro admittedly not 
very pkiitifnb There are. liowever. the fifth i^enturj* B* C. ^Vramaic 
papvrii many of wdiich are dated to the year (pL 4)+ Fortunately, 
many letters of tins type hnve been found in Egypt, from approxi- 
maiely the sitine time, giving considembk comparative muterial to 
ilhistrate tlie pattern of script at that time in EgypU Knowing that 
the Jews adopted the Aramaic language niul script sometime after the 
fifth century B. C., it is safe to start with these known dated Aramaic 
materials.*^ 

Xot al] these letters wei'e written on papyriis, however, for in llie 
Bodleian Libiury at Oxford thei-e ia a group of 12 letters written on 
leather, w-hicli were found in Egypt, Theije can idl be dated to 
apprtjxiinatcl}' 40S B. C-j with a margin of error of no more than 2 
or y yctirsd^ The writer was able to examine some of these documents 
at the Bodleian Library, through tlie courtesy of the librarian and 
Dr, G. IL Driver, who is piiblisliing them, and it is helpful to note 
that the script on these lettct^ is almost identical with that, of the 
papyri, indicating that these two medio make very little difference 
in the process of writing* Furtiierutore, these letters were written 
in Persia, indicating that gtHjgiaphkal locLitioti made little difference 
in script at that time. 

Oil tlie other cud of the scale,, we can selwt a rcA^nt manuscript of 
approxiaiately known date to see what liapi>cns to the script over 
a perifal of more than a thousaiul yearsj for pxampkT the British 
inuspuin codex of the Pentateuch in Hebrew^ (Dr. 444/>)* long con¬ 
sidered to be one of the olilest Hebrew' inamiseripts of the Bible in 

‘‘TTif utery ^ few EV»a\\ of I brae imuyH rwplJT rilsccurarcd haa ii»Ejefcr«l l 

Kruc-llra^, RmU l!j;ht <in Hip Elc^haaUnc colony. Hiller Irchofol.K yoI. Ifi. Xh>. Si 

pp. 4a-AT. .^lUftnlspr iari2' amt tiow Tflip BrMlrljD Vlusrom AfAttirSt jia|Pjfl, bf llii* wini^ 
Tftifr VuW. 10*3. 

H flrtn^r, H. R . AniinaEr Kf'J (acL AUt^*fsMH'HSlLet» WLn*.^ vnl. 452. bb. 
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existeace, Th:3 document dates Tory probably from the early tenth 
century of our era. 

The problem now is to fill in the gaps between the two extremes of 
dates as far as possible witli taiown dated materials^ or materials 
that can be dated on other grounds, until a general pattern of the 
developtnent of writing can be established. The collection of papyri 
in tiie Bodleian is here again an asset, for there are found the Edfii 
papyri, whose contents give a pretty clear dating from the third 
century B, C, They illustrate certain types of basic changes in the 
letter fornns in the direction of tlie tenth century A. D, manuscripts. 

To narrow down the limits at tlie otlier end is more difficult for 
several reasons, tlie main ono being that the greater amount of literary 
activity among the Jews in medieval times led to a much more complex 
pattern of writing for different purposes, Principles, therefore, 
whidi apply to the paleographic developments observable in early 
Aramaie-Hehrew scripts may not necessarily apply to medieval and 
later Hebrew manuscripts, and vice versa. 

for this study the University of Cambridge Library is paiticularly 
valuable, since here is housed the tremendous collection of medieval 
manuscripts known as tlie Cairo Qenizali, This large collection of 
documents was found JO an abandoned storage room adjacent to an 
old synagogue in Old Cairo and much of it taken to Cambridge by 
Dr, Solomon Schechter in 1836,“ 

Almost 2,000 of the more important doeuments from thie collection 
have been mounted in glass and are stored in a large case where they 
are easily accessible for study. The writer examined most of these 
to see whether any of them might be from an early date or might 
show similaritiesi to the Dead Sea Scrolls, None of them show any 
paleographic evidence that would indicate a date os early as the newly 
discoveied manuscripts. 

In the basement of the library thousands of manuscripts from the 
same source have been organized in cardboard containers and merely 
cataloged according to subject inatter. Altogether more tlian 27,000 
Hebrew manuscripta and fragments in this collection have been cata¬ 
loged. A perusal of these fragments is imi>ortatit to illustrate the 
problems involved in studying medieval paleography, for many differ* 
eat types of script am found among these inaiuiscripts, but apparently 
were used for different, purposes. In one tniirriage contract them is 
a literary quotation at the top, written in a forjnal type of script, 
while the rest of the document is written in a more cursive stj’le, 
common to such documents. Tliia would suggest, therefore, that in 
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dealing with the problem of the relation of medieval manuscripts to 
the Dead Sea Scrolls, we should limit ourselves to literary documents 
and their styles of writing as far as possible. 

Scholars Jmve said for many years that the oldest Biblical Hebrew 
manuscripts date from tire ninth and tenth centuries A. D- Dr. 1 aul 
Kahle, at whose home in Charlbury, near Oxford, tire writer spent 
several valuable days, some years ago published a statement to the 
effect that lie had found Biblical nianuacripts In the Cambridge col¬ 
lection of tile Cairo Genizah which had indications of being as old 
as the fifth to seventh centuries A. D. -hmong these were fragnienia 
of scrolls of Ezekiel and the Psalms. His basis of dating was largely 
On the presence of u type of vowel pointing seldom found on Hebrew 
manuscripts, but claimed by Kajile to be early Palestinian.** 

After checking tbrough the mounted fragments in the Cairo 
Genizah, the writer found another fragment of tins same sc rail of 
Psalms which Dr. Kahle had overlooked, the reason being that there 
were no vowel points on this part. The script is certainly the same, 
and comparing It with the ninth- and tenth-ccutuiy manuscripts of 
tlie Bible, it would appear to be older (pi. 5 ), On the back of this 
manuscript fragment, however, there is other writing, a most unusual 
feature for Hebrew Biblical scrolls, which were considered sacred. 
The script ia a semicuraive form of Hebrew, though Uie language is 
Arabic, and it has been suggested that the contents indicate that it was 
probably done in tlie twelfth or thirteenth centuries A. D. 

A closer exatnination reveals the fact, however, that this fragment 
is a palimpsest, for there is writing underneath the top^ writing that 
had been erased, probably at the time that the top writing was to 1» 
done (pi. 6). The fact that this Biblical fragment hi^ been used in 
this way at all would probably indicate tliat the Biblical scroll wtw 
60 old and fragmentary that it would be possible to reuse it in this 
way, though normally it would be considered a violation of the Jewish 
law to do so. It would seem, therefore, that wo have here an addi¬ 
tional argument in support of Dr. Kahlcs suggestion that this manu¬ 
script dates from an early time. At least it would seem that we 
probably have here a manuscript from several centuries before the 
earliest dated Hebrew mauuscripts. But the type of script on this 
old Biblictil manuscript is still far removed from that of the early 
papyri and of the Dead Sea Scrolls. 

Wliile studying iu the Cambridge University Libra 17 it was the 
writer’s pleasure to participate in the opening of an early papyrtm 
manuscript which has been for some 50 years in the Cambridge Uni¬ 
versity Library, probably aenuired from the Cairo Genizah. It is a 

I* r^ial E . Maparfirt WHtrnp. t<jL VVK Stiittifiirt, IEJ30. 
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smnll Hebrew codex (originiiily fibout inches tall by about 6 inches 
wide) containing |Hsrhaps more Hebrew jmpyri than all the existing 
Hebrew papyri other wise known. The originul coiiex consisted of 
about 2S folio Elieets, making a qint^^ of about 50 leaves. At least 
14 leaves were misamg, except for their center margin strip. ITie 
extant codex is broken vertical 13^ about in half, suic] thei*efore the 
contents will be very diflicutt to decipher. Dr, J* L, Tcicher, a reader 
in Tain 111(1 ic for the University of Cambi'idgi\ is preparing the docu¬ 
ment for publication, and lie says that its contents indicate an eighth 
conturj A. D, date, ■which therefore adds a little more to onr knowledge 
of the form of Ittei'ary Hebrew script m the early Widille AgeSn Tlie 
Bodleian Librjiiy at Oxford also possesses a large number of Hebrew 
papyri believed to date from the third to the seventh centuries A. D, 
They were all carefully studied by the writer, and are obviou^^ly later 
than the Dead Jcea ScrollsJ^ 

The most iTujiortant piece of literary papyri in relation to the Dead 
Sea Scrolls is the little Nash papyrus containing frngmyots of Deu¬ 
teronomy 0 :4 and the Ten Commaiidinents. Its date, to be sure, h 
not fixerl; but it lins a S4?ript that is similar to that of the Dead Sea 
Scrolls.^" The writer spent almost 4 full days in, the Cambridge Uni¬ 
versity Library, analyzing every detuit of f lie script and the structure 
of this document^ 11 ml a nuniber of pointj^ w'ere discovered wlitcli 
sIiDiihl be publishesl (0 complete its story. 

The problem of publishing the Nash papyrus bus been a dillicult one, 
ill view of ilie dark nature of its material and the very small script. 
Real progreS5f in this, In^weven lias been possible recently Ilirough 
processes of modern idiotogniidn". After the writ;er discussed the 
pitjbleiii with the Cambridge liibrary photographer^ through the use 
of contrast iiifnii'ed film, he pi'oduced a result w]rich makes it possible 
now to publish it clearly and resolve some of the confusion about it. 
It is now eveji possible to inchide the letter forms from this document 
on n |i}iotogr[iphically piwluced chart vi itliout retouching (see be¬ 
low), Plate 7 is an uniTitoiiched direct photograph of the document 
in original size. 

Tilts leads to (he mention of another aspect of the writer^s research 
which should reported bcri\ Main" Biblical scholars have been 


^■O. II. Irf^haitinEK cvf Ihi? ltik[t|r|ij tv Mbiurr ■taff, hai Jtttrj|i|itr^ td cmH- 
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iimpluiFhi’. Titf wrttf*r wUl dtacoFfl Ibli iirdTiSt^tn tmtr fallj vln^bure. 

*^W. F. Allii-tfTljipliindld cffortH t* 4Mi- Ibl^ dtwtfmpnt tr^ ilLIl hailtf to any a^Atjfila 
: A Rfchlkol fOliUBf'iit from Iba llAf^riiljArAtv ASG r Tbi' Nai'h 
roplrflup Jiinra. Rlbl. LIr., vrtl, m. fip. 145-3 70, St-fiti-mt^r 1037. 
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skeptkiil of the ’whole mfitter of Hebrew paleogruphyi and have criti* 
ci2!ed particularly the method of draw! 115 letter forms in charts for 
couiparisjon. on the grounds that the subjective element is too liable 
to appear."^ It is irue rhat^ in diaTring n certxuii form of a letter for 
a particular pnrpot^e^ there is a tendency to exaggerate the feature 
which one is pointing out. Many published cliarts do show that this 
criticism is not entlively iiufoinulciL Hie writer set aboutt therefore* 
to find a methcKl of pTe=entiiig paleographic charts to remove all 
possibility of subjectirity. 

The jiroces^scoosisfftof |>rodnciug a high-contrast ]>hotograpli of the 
original document througli Use nse of a fine-grain, coiitra^it pan- 
chromatic tihut or by use of infnii'ed fihns^ in die case of certain 
typcis of mxiiiuscripts (pL 7 ^ Jig. 1 ). 

From the liigh-coiitrast iiegutive of the original* a print can bo 
produccfl which removes the hackgrouiidH, leaving the writing very 
dear (ph T, lig. 2). A chart can then he preparcil by cutting ont the 
individual letters and pasting them on a white card containing a 
showing the original aisic (pi. 6^ fig. !)« This card is then ri^photo- 
graphed ’with “coiitnisf-process ortho'^ lilni, wliidi allows enlargement 
or reduction of the final chart, on a pliotogi^aphic print which preserves 
the exact forms of the letters, without any jsoHsihle violation of forma 
( ph H, fig. 2). Ihiblication of the linished print therefore affaires 
absolute accuracy. 

Tills met hod j of conr^^ has certain drawhad^^* in view of the fact 
that not all types of materials can be ire a ted in this w^ay* Inscrip- 
tions on stone or day nusst still be reprodticod by tracings* lunl badly 
defacexl lettei-s, or thui^ on disintegrated leather, cannot lie selected 
for such a chart. Furthermore^ the high contrast tends to obscure 
any' elemcJits which might show the method by whicli the form of the 
letter wuis uchievccls but bond-drawn charts alj^ have this Udter handi¬ 
cap. Furi.ljeniiore. the process is espeiisive* unless the pjileographer 
does his own photographic w'ork*“ 

To return to tlic problem of dating the neiid Sea Scrolls by means 
of paleograpliy, however, we must admit that narrowing down the 
limits of the history of irebrew writing to the |x>int whenj the De^d 
Soa Scroll could be fixed vvitli considerable certainty, still leaves 
nuidi to be desired, especially in view of the absciiro of literary mate¬ 
rials of the second century A. D. Ir is easier to lls the iipi>er limit 
of their ftgt^ si iicc they could not [lossibly he as old ns the thii-d centiinr 

H Dr S^annsoit ntmbiisUD. wllhotil ilfiubl IhP flVlIiLirLty In llftiww |i*l«iFrnpTij. 

answer- iht^ rrillm tu hU TJi.^ Qunnnm mrad i?^l S^roUa find pilrpmph^, 
null. Ann’r. Ws hMUff OrU'iit. 11 f^.. Snppl. fitiad. Xo#- I5-H. 

laid., Ik. 50. ctfilcn:* Hflfh a proc™ 4* +■ cemomknllT IfniMSFrihli*. 
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B> C* papyri* But the lovr^er limit ia not so easy, in riew of the paucity 
of otir materials from the first and second centuries A. D,” 

One of the most important contributions to this problem, it seems 
to the writer, comes from the osuaiy inscriptions, altliough tlie often 
freehund scratching of the inscriptions into the limestone or chalk 
makes many of them worthless for comparison with the script of 
literaiy docmnenLs, lliese bone chests were n Gommon form of dis¬ 
posal of the bones of deceased relatives in the first century B. G. and 
first century A. D,, and many have been found with inscriptions in 
j;Vramaic and Hebrew, giving the names of the people whom they 
represent, Tlie inability of the writer to secure a sufficient number 
of good pliotogruplis of this type of inscription is one of the reasor^ 
for the delay in publishing the results of tlie research, though it seems 
apparent that the script found on these ossuaries represents substanti¬ 
ally the period in which the Dead Sea Scrolls njust be placed*^ Cer¬ 
tain basic changes in the form of script of Hebrew seem to have been 
introduced i n the late first centnty A- D. or early second century A* D., 
perhaps contemporaneous with the work of Babbi ^Vkiba, and if evi¬ 
dence can be established to fix the dates of tliese changes wo may have 
the conclusive evidence for the placing of the Dead Sea Scrolls prior 
to the end of the first century D* 

That the Dead Sea Scrolls cover a considerable period of time of 
themselves is evidenced by a comparison of the many different hands 
represented in the total discovery. Probably the earliest of the docu- 
nients found in the cave (with the possible exception of a few frag¬ 
ments of Leviticus in archaic script) is the St Mark's Isaiah scroll 
(DSla) which has a script not too far removed from the tliird century 
B- C* Edfu papyri. It stiU seeiiis certain that DSIa must have been 
written near the end of the second century E. C. Tlie dating of the 
latest fragments fouml in the cave will need to await tJie publication 
of tlie now fragments recently found in the Mnmba^at caves, consider¬ 
ably soutli and west of ^Aiti Fashkha.^ 


aepOrli froifi l^SetUae r«c«tTf4 i^-at thfl time tlili pAp«f wu rtnl ptmatinl liidlc*te 
thitt mrlx temnrj A, O, Bchrev qnd ArDinjile xua iiitiprEi hAfi! 

fwutld In wtofl cm™ fmrlbri* watla of ^AIh rtpiahhm mt Wm4l UgrftUl'mt mpd ap- 

pmrmutlr not to Uis rhmd Eero] I 4»no»IU. P^:re aoLnnd de Vaile^ irlio !■ pra- 

imclng ttera for pisbllcmtlon. Igfonni thp wriltr that icfltit Im later thmn thal of tha 

n«iil ScroUa, -One of the doci^mcnti can |>e QCVtatitelj dated t& A. D. IS4. (f til* 
4vli1cace U iiia?lfra^ It maj aypiNEjf the mlftlBif Utii dmt wUt MtUe lb* datior pfoW™ 
enee eimJ mIL Seo EulL Alner. Scboolm Orient H*m„ to], 128, |*p. 1-2, AprU 10&2- 
•'Sjncie ikrmatlnii tbia iMiper ormllj^p m compKctO «t of pbcitofrm|fh.| of tbo bamur oa*aArj* 
EnccTlptloD* iB the Paletttno AfcbeuloiElcml Mioaeom In luu been received by tb* 

writer, 

* SoBac auBplet hate flO^ been pnbtlahfd lh ILh PmleBllnt ^xploratJon Qurterly for 
Uij-Octobtr laas, plate 2H (Incliading m fripnEDt of iOotTiCT acrnll uf limlat) mod In tb* 
Bevita Ulbaoae fur April ^631?, pUtei 12, 13;. and 14 (Includlnjf a fnipn*Dt of Erodui and 
m phylmctcTj with Dent 8: *-&). Thm li no dOdbl now tbat the Dfriid Sam mmterlalm IroW 
lb* OaDirma emtaa artnrllfr tban these it*wtr Qdd* pmleocrophlEalLy. 
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It is true that the study of Hcbreif and Aramaic pnleogruphy has 
not developed to the point where we can assign such manuscripts with 
confidence within narrow limits in early periods of history on tlie 
basis of the form of the writing alone, but it certainly is an importont 
tool to set beside the other means of dating docitments. Certainly 
it Ims had an important bearing on the Dead Sea Scrolls, haring led 
those who examined the scroUa in the first place to tlteir initial con¬ 
clusion—a conclusion which has not yet been seriously cliallenged— 
that they are about 2,000 years old.® It has also helped narrow down 
gome of the very wdde divergencies of dating derived from tlie study 
of the interna] evidence only. 

The writer is extremely grateful to the American Philosophical 
Society, tlie American Schools of Oriental Research, and the Xntional 
Council of Churches for making a contribution to this researcli, and he 
hopes to publish the final results soon. 


“Til* wrtter made prcllniliiJirf ■ttvupt T* date tb* D«nd S« BtroDH by ibmiw of 
poleecnphy In Alt A p«Jcojtrlp«e Ptndy nf lAt Jifnimlmi Sctollt, Ubl!, Amer. Bebijpt, 
On«nt. two-, TOL lia pp. a-2a v*bnmri IWtt. 


ReprinU of the various articles iu this Report mav be obtained, as long a# 
the supply lasts, on netmesi to the Editorial and Publications Division, 
Smithsonian Institution, Washington 25, D. C. 
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Kiureiziika—The "Golden Bells Tomb” 

of Japan‘ 


Ily MoTOSADVfto HiraNO and 
HmOSHl TAKfCUCHI 


ivsrith 4 iilDi«f j 

THE AJ^OENT TOMBS OF JAPAN 

Among the mo$t. iiiteiestiitg iimii-mRck fnund tlmnif^liout 

Japcin are the biirijil-mound tonihsw They am fousid iri in any pliices^ 
aTid are not only of general interest, but their scientific Viibie to ihe 
archeologist who js reconstructing the past history of the people of 
Japan is treinendoiis. Tlie Kiikreiiiuka (Gobleii Bells Tomb) is of 
unusual significjuioe* for it was erected when the custom of building 
elaboi-ate burial tombs was bcgimdng to decline* and it contained a 
quantity tmd quality of grave offerings never before found in a single 
tomb. Before gtdng into tlie details of the cxcm^atioii of this mounds 
the tomb’s construction, and a description of some of iho mom signifi¬ 
cant objects disco veiled, a brief account of the hurjal-mouud complex, 
jta position and nieaning in Japanese history, will be worthwhile. 

BuriaUmannd tojnlK^ wei^ fiisL constructed in Japan at tlie end of 
Ihu second century^ A, D, and continued to l>e a popular meaita of 
ilis])Osal of the dead until about the middle of the seventh century 
A. D. The introduction of Buddhism, with a shift in religious beUefe, 
wm tlie main cause of iheir decline, tmd their construction stopped 
entirely in the ninth eciitury A. D. Although buriahinound tombs 
lire found over most of Japan^ the mniii concentration of this burial 
custom was in Kura EUid iti^ envii-oiis, in Kisarazu and its neighborhood 
In the tliiba Pi'efrcture, in the noi-theni districts of Knnto, and in 
(he northern and eastern districts of Jvynshu. 

The tombs were of different shapes, each chn met eristic of a certain 
jieriod, thus helping to (?stablisli the historical ilevclopment of the 

^ la leQl El utDiiDjErniibk itHilr rkitlUH "KlDr^tiuka. Tininti at K.lfmrajD la tbi- rrv?|DCf 
uf EasyB4 (ChlbM I'rtifcctiare)^ Tma |ntli3khpl Jn with ^pElatii te- I he 

iRiutrfinoaa nnd n 1brTV'|4iX^ Hci^IIkL puniniarj. In that an Cn^ilab iTiiilnff pahllf 

mljftit apprfrcUtf the BlEnlflcinrr Of fladfl. thia leafier 5uinDtarj wu prepared, trana- 

lit€4 hr Kaiu^j Hlrnni!i. ami wilted by Dr. Cllirc^rd Jr^ [JlTi*lrto of U, fl. 

S'atlDoal 
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burhl-mound tomb complex throughout Jnpan* The three tjpes of 
tombs are: the round or spherical tomb (Enfun); 2^ the square* 
fiontj round-back tomb (Zenpokoenlun); and 3, the square tomb 
(HofiJJi). The round tomb is ^nsidered not only the earliest type 
constructed but also the aimplesL Although it represents the earliest 
period, dating to the second century A. D., a few round., simple tomha 
were built until the end of the Kofun ( Ancient Tomb) period of Japan 
in the eighth century A. D. The most complex type is tlie square- 
front, round-back, which represents tlie climax of perfection during 
the peak of tins burial complex in the middle of the fourth century 
A+ D* All the tombs of this tyi>o much larger than die round 
Tflricty and were supposed to have been constructed only for men 
of high social or political position* As a result the architecture and 
construction are not only good^ but tha grave offerings and objects 
inside are usually of greater number and finer quality. Perhaps one 
of the largest tombs ever built In this style^ and an excellent example 
of the typical features of the square-front, round-back tomb is the 
famous Nintoku Ryd bnilt for the Emperor Nintoku in the fifth cen¬ 
tury A. D. KinreiKuka {Golden Bells Tomb) belongs to tJiis class* 
The lost group;, square tombs with a flight of staire In front, is very 
rare and was constructed only occasionally during the middle and 
late part of the Hofun period of Japan* 

Kinrcizuka (Golden Bells Tomb), once a beautiful burlabmound 
tomb 6 meters high and 110 meters long with a water-filled moat 
surrounding it, today stands only as a rounded mound 5 meters high 
and 35 meters jn diameter (pL 1). Local people have constantly dug 
away the mound, taking the dirt for modern hou^ or road conetnic- 
tion, so that today only a small part of the squiire front still remains. 
The Golden Belle Tomb is un the outskirts of ihe citv of Kisanxzu, 
Chiba Prefecture, TO kilometers smitli of Tokyo. It appears tliat 
thousands of years ago the coastline of this area had been about a 
kilometer inside the present line, ns evidenced by several ranges of 
^md dunes in the region* Taking advantage of these dun^, the early 
inhabitants constructed their burial mounds here. Kinreizuka was 
constructed during the middle of the seventh century A. D. on one 
of these dunes closest to the coast, at which time the city of Kisaraxu 
was only 300 meters from the water^s edge. The geographical features 
of the coast njust be considered in tliis discussion of the setting of 
the burial-mound tombs of the Klsaraxu area. The River Obitsu 
drains the area, mniung not over 1 kilometer from the Golden Bells 
Tomb, and empties info the Bay of Tokyo at a point about kilorue- 
ters from the n^ound. With good drainage, good agricultuml lands, 
and the availability of a river, tills area supported large populations 
in the past* Here once occurred one of the main concentrations of 
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thfl people who disposed of their dead with elabomte ceremotiie^ in 
burial-mound tombs, for this small region around Kianras&u is dotted 
with ov^T a hundred burial mounds of all varieties. 

CONSTRUCTION OF THE GOLDEN BELLS TOAO 

In 1932, during road building which was cutting off the square 
front of the tomb Kinreizuka, some gilded bronze and horse 
imppings were found at the entrunce of thi* tomb. TJnfortunatol}^ 
scientific excavation could not be undertaken at that time^ In suc¬ 
ceeding years sand drifted into tlie area and silted over the tomb. 
Finally, in May 1950, archeological excavation was begun by the 
Chiba Prefectuml Board of Education and tlie Archeological Ingti- 
tute of Waseda tJuiversity^ 'ITie work continued until the end of 
July 1950j when the tomb was completely uncovered- 

Careful preparatory work had pieceded the const me ti on of the 
tomb and the burial mound of eurth over it. First the ground had 
been leveled and hardened by beating and then covered with a layer 
of brown soil, 37 centimeters thick. On top of this mate rial was a 
7 -K!entijneter layer of clay paving, with the space for the stone cham¬ 
ber in the middle hardened again by beating. Upon tliis hardened 
foundation a room was built of sandstone blocks, quarried from the 
neighborhood. This chamber was 12 meters long and meters 
wide. The long side of the structure faces the easL The wall heigltt 
at the entranceway measures 1.2 meters and in tlie interior 2.3 meters. 
It is divided into two sections, a front room and an inner room. The 
floor of the front room Is paved with a large ddorite scliigt slab 82 
centimeters long and 66 rentimeters thick, while the inner room has a 
floor of clay 19 centimeters thick. These rooms were made by stacking 
chlorite schist stone slabs (20-30 centimeters wide, 60-100 centimeters 
long, and 60-70 centimeters thick) on top of one another, sloping 
Inward slightly in what is known archit^turally as a “false'' or 
corbeled arch. 

The ceiling to the chamber bad been made of nine rock slabs laid 
across these rock^iab walls. One of the slabs had slipped off, since 
it had not been long enough, and had fallen slantwise into tlie room. 
Others had been taken av^ay by looters, and the on trance way had been 
broken, and so the esact structural details of Uies© featurea could not 
be detemimed. Loose sand filtering tiirough the cracks had filled the 
entire room. However, it was evident that in the original constructioiiL 
everything possible had been done to prevent the Infiltration of sand. 

The spaces between the rock dabs were dunked with small pebbles. 
Upon the ceiling and wall tiorfacea, both interior and exterior, there 
were thick (50 centimeters) la^'ers of clay. Upon the exterior of the 
clay-plastered rock structure of inner rooms, the dirt had been packed 

2S4I2S—54— 


440 ANNUAL REPORT S1WUTH30NTAN INRTmmOVj 1963 

until a large earth burial oioiind had bean built up "which measured 
6 meters high and 110 meters long. As mentioned, the entranceway 
to these rooms bad been destroyed beyond recsognition. However, 
based upon a study of other tombs of tbis type, it is believed that the 
entrance had been built originally facing south and was covered with 
a heavy pile of stone. 

Inside the chamber, slightly to the left of center near the west 
waU, was the crude sarcophagus (pi. 2}, made of 6 stone slabs, all 
grooved on the inside to add stability to the construction. Underneath 
the sarcophagus 10 small rock slabs hud been wedged to muke it sit 
level. The interesting thing about this stone colRn and the other 
chlorite schist stones in the tomb is that this particular variety of rock 
is not found locally but only at a certain quarry in Chichibu District 
of Saitfima^ken I’refcetnre about 200 kilometers from Kinrcizuka in 
Kasarazu District. The preference for this stone must indeed have 
been great when the size of some of these slabs and the distance they 
had to be transported are considered. The following table gives 
weight and dimensions of the chlorite schist slabs used to form the 
sarcophagus: 
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CONTENTS OF THE STONE CHAMBER 

When one of the roof slabs fall into the inner chamber, it would be 
supposed that it disturbed tlie original position of the offerings. The 
looting of some of the stone from the entranceway could have further 
disarranged the contents of the tomb. But careful ezsmination seems 
to indicate that neither of these occurrences dkturbed the original 
position of any of the materials or bodies placed inside the chamber. 
The main destruction had resulted from decay and corrosion. 
Although all traces of wood had been destroyed, there had apparently 
been several wooden structures inside the chamber; patterns of ivon 
nails suggested wooden shelves and coffins. Prom the accumulation 
of pottery in the rear of the chamber and the interioixture of nails 
and decayed matter it is highly probable that wooden sbelvea had been 
built inside the chamber to hold some of the vessels buried with food 
offerings. Further evidence of another wooden structure is connected 
with the remains of one body. Decay bad destroyed all evidence of the 
coffin, but the accumularion of iron nails, seven swords, amber and 
crystal beads, a bronze mirror, horse trappings, gold bells, a bronze 
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vessel and tiumerotts pottery vessels id direct association with a few 
bone fr&i^ents and five teeth suggests that this person had at one 
time been placed in a wooden coffin. 

Near the entranceway another pei-son had been buried on ft chlorite 
schist slab, perhaps in a wooden codin wlvich had long since diain- 
iegrated. The bones of the body were decomposed, but the skull was 
in a rather good state of preservation. In association were gilt-bronze 
earrings and a crystal, amber, and gloss bead necklace. From the 
location of this burial, it would appear that the stone chstnber liad 
been reopened, after the sarcophagus bad been buried and the entrance- 
way closed, and this burial placed just inside the entrance. 

Before examining the remains of the sarcophagus itself, the mate¬ 
rials lying around the coffin should bo mentioned. In front and by the 
side of the sarcophagus Iny a necklace consisting of over 600 glote 
beads, ft bronsw mirror, two pairs of eftirings, five gold bells, seven 
silver tips of a bow, one iron spearhead, ninnerous iron arrowheads, 
four gilt-bronze saddles, three bronze horse bells, three bronze vessels, 
two gilt-bronze omamenta, a chatelaine, a wide variety of harness and 
t Tappings for horses, and over 200 pottc ry vessels (pi. 3). Inside some 
of the pottery v^sels, which had been used for food offerings, were the 
remains of several types of shellfish. Sand and silt filtering into the 
chamber had packed tlie pottery and other remains so tightly together 
that excavation was extremely difficult. The fact that tlie liundrcds of 
pottery vessels were buried in three layers suggests further that some 
of them originally had been on wooden stielves and giuduaDy as the 
chamber silted up and tlie slielvea rotted, another group of vessels fell 
to the chamber floor soon to be covered with more sand as it filtered in 
through the cracks in the ceiling and wall. 

CONTENTS OF THE SARCOPHAGUS 

The largo stone coffin had been placed in the chamber parallel to the 
long side of the wall with its head toward the south, feet to the north. 
When the stone lid was raised, disclosing the golden artides, the iron 
sworda, bronze bolls, knives, and beads, it was evident we had discov¬ 
ered the tomb of a very important high official who liad lived over 1,300 
years ago. Sand, which had filtered through some of the cracks in the 
stone walls of the coffin, and the dust of decomposed bones, garments, 
and other perishahle objects filled the interior to a depth of 15 centi¬ 
meters. Apparently only one body had been buried inside. The 
bones had completely disintegrated; only tlie teetli remained. From 
eruption and wear of the teeth, we can conclude that they were from a 
young male, probably in his mid-twenties. In positions in the coffin 
which would suggest their original placement on tlie body of the de¬ 
ceased mon, were a pair of earrings, a mirror wrapped in hemp cloth 
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on the cheats and a neeklace of 24 beads; 0 iron aworda with elaborate 
liojidlea lined the aides of the body mxt to the eoffiu trails. Above the 
liead on the east side vFerB two large bronze vessels, ifear the feet a set 
of iron body armor and a helmet had been placed along with 36 iron 
arrowheads. In addition^ 54 gilt-bronze bells, 3 bron^ horse bell^t 
IS giJt-bronsso ornaments, 11 knives, a gilt^bronze shoe, and a large 
quantity of gold bnxid were scattered throughout the coffin. From the 
arrangement of tlie small gilt-bronza belts and gold braid, apparently 
the body had Ijeen dressed in ornate clothes and a large cloth decorate<i 
with gilt-bronze bells and gilt-bronze omaments sewed on with gold 
threadhad been spread over the entire contents of the coffin. From 
the array of objects there is Httle doubt that this man was an important 
ruler who carried to the afterworld all his accoutrements of war and 
^"mbols of office, 

DESCRIPTION OF SOME OF THE GHA\'E OBJECTS 

Mirrors* The mirrora unearthed in the ancient burial-mound 
tombs of +rapfln nre of two kinds ^ those made in nncimt China and 
imported to Japan and those made in Japan imitating the imported 
product. Although the Ghinoso mirrors are usually far superior to 
any of those Imitated in Japan„ the style of design is so unique on the 
■ apanese copies that there is never any doubt of the place of manu¬ 
facture even if the actual mirror is of a good quality resembling the 
Chinese variety- The two mirrors found in Kinreizuka, one in the 
sarcophagus and one in the chamber, are of Japanese manufacture. 
Koth are round and made of nickel. The one found in the coffin 
ia an exceptionally welbmade copy of the Chiiiese-style mirrors with 
a diameter of 15.0 centimeters, a thickness of 6 millimeters, and the 
face slightly bulged like a convex lens* Tlie design on the back con¬ 
sists of tlirec men and five animals intertwined (pi. 4, A, left). Tlie 
other mirrnr is analler, only 10-4 centimeters in diameter, and a milU^ 
meters thick, with an arabesque design, 

Jewets cifk/ 5fa<fir-“The necklace around the young man^s neck m 
the coffin consisted of one pale agate bead 3.3 centimeters tong, amber 
beads ranging from 2.3 to 3.0 centimeters m diameter, and dark blue, 
slightly flat glass beads, 1 centimeter in diameter. Since amber has 
been found in the Choshl District of the Chiba Prefecture, it ia highly 
possible that these beads were manufaetur^ in the area and brought 
from that district. 

Tlie ^ther glass beads from outside the chamber range in size frorn 
3 to 5 millimeters in diameter and are divided according to tlieir 
colors 05 follows: 420 blue, 112 yeJlow, 38 green, S dark blue, 1 white. 
In addition to the complete specimens many broken fragments suggest 
that a larger number might hare been m^the original necklace. 
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Earring^s.—Tlie earrings are of two types: a large rariety of copper 
tubitig bont into a loop, and a small variety of copper wire* Both 
styles are gold plated* Tlie pair of earrings from the cofiin, of the 
larger variety, mcoiSutTe 3,5 centimeters in outside diameter with the 
tubing 8 millimeters in diameter* The smaller pair measured only 
2J centimeters in outside diameter with the tubing fl millimeters. 

GiU-hr&nse $hoe$. —In the front part of the chamber a pair of gilt- 
bronze shoes were found. Although shoes were generally made of 
leatJter or wood, metal ones were used for fomial occasions* 

Ootd beU^j thread»^ anrf Tlio tomb waa named Kin- 

reiziika for the beautiful small gold bells found inside the burial 
chaniher. These bells are 8 mlllimetors in diameter and weigh L5 
grams each, and still ring clearly. Otiior gold goods included a 
variety of gold thread which had been woven into a kind of GoboUn 
tapestiy in which the warp threads were presumably silk and the weft 
made of finely thinned gold coiled around the threads* Tbis gold 
tapestry, combined with the gold bells and silver ornauieiits, probably 
constituted some sort of waistband. The gold tliread from Kin- 
reiziika is thought to hare been a trade item introduced from China or 
Korea ajid not developed locally in this part of Japan. 

Hw&rds ^—Over SO dificrent sword specimens were found in the 
tomb, counting fragments too badly corroded to be restored. They 
can bo clojssified a3 to t 3 'pe according to the slmpe of the pommel, 
for the iron blades of ancient Japanese swords are all straight. 
Although swordiS are found hi even tlic [>aorest of tlic burial-mound 
tombs, no other aingle burial-mound tomb in Japan bos produced the 
quantity of degant sworda found In Kii^reizuka. All the sword 
blades were so corroded that it was imj^o^ibk to reconstruct the e^Eact 
length, the fragments of the longest specimens measured 188 centi¬ 
meters. Of particular interest are the elaborately modeled birdo, 
dragons, and lions zn the ring of Hie pommel. The ponunels are 
covered with a thin gold plate* The sheaths wero usually made of 
a thin gilt-bronze plate with a design of beads and arabestiue witii 
a metal ornament of open arabesque work dljxed to the central por¬ 
tion of the aheath. It should be mentioned that although most of 
the metalwork of tlie swords and slieaths was in gold, fw^me had 
Sliver wire coiled around the hilt or^in a few cases, the pommel might 
be made entirely of silver. 

Two ornamental swords for formal use came from the tomb. These 
are called KabuUuchi-tachi, meaniiig “liammer-shapcd." This style 
of sword, originating in Japan, haa a [lecuUar ty[ic of pommel formed 
like a flattened ball into which a cudgel is inserted and fastened by 
packing it with hemp cloth and then riveting* The rivet passra 
through the cudgel and ring and carries a string or cord. The ball 
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ia madg of gilt-bronae^ The hilt is eitremely short and made of 
tiun gUt-broRZe so that it would never have been strong enough for 
use as a fighting sword. 

Ir&n hehwt iind body arm&r .—The tomb contained many objects 
related to warfare^ such m silver tips of wooden hows, arrowheads^ 
swords, knives, and armor* Perhaps the best preserved was the 
armor. The iron helmet {pL 4, A, right) is 10 centimeters high, SC 
centimeters in depth, and 20 centimeters from side to side. It is made 
of seven iron plates; the saucer-shaped top plate fuid the long and nar¬ 
row side plates are all held in place with rivets* Hie neck pieces had 
rusted so badly tliat they had broken and their shape could not bo 
be reconstructed. The body armor consisted of 1,514 small iron plates 
which must have been joined together somehow^' on a perishabk 
material to form a covering for the chest and back* 

—The liarness, saddles, stirrups, and ornaments 
worn by horses included over 130 pieceS| most of wrhich came from 
outside the cofiiiL Three sets came from Uie excavations conducted in 
1P50, but fragments found in the road construction which damaged 
tfie tomb in 1&32 suggest that four sets of harness and trappings 
existed originally. Three saddles ntade of iron (pL 4, B, top) and 
covered w^ith giJt-bro>izo plates came from inside the chamber. All 
the wood, leather, and doth had decayed escept for a few pieces of 
lacquered cloth. Around the saddles some decorations could be seen 
wLidi had been made of hronzo plate and with a gold hem design 
in cloth in the form of n dragon. Tliere is little doubt that when new 
these saddles must have been highly ornamented and beautiful objects. 
The bridles were decorated with heart-shaped plates of bronze. Two 
pieces of iron stirrupa covered with bronco plates were found in 
association with the hamess. Bronze horse bells, such as were tied 
around the horse’s neck ami hung in front of big cheat, came from 
both inside the coffin and outside of it in the chamber. The sis bells 
are of two sizes, 22*5 centimeters long and lfii5 centimeters long» 
These specimens are unusually large, for most horse heUa average only 
15 centimeters long^ The larger ones are decorated with a sort of 
I>endant with raised bumps and diagonal and parallel lines (pL 4, B, 
bottom, right) while the smaller one is decorated witli cross stripes 
witli eight sections demarked by vertical and horizontal lines with 
smali raised bumps all over the surface (pi. 4, B, bottom, left)* 

&ilt-bro7iz^ helh and —Fifty-four gilt-bronze bells and 

IS gilt-bronze ornaments were taken out of the coffin. Although the 
small bells usually deccrate the the trappings of horses, in Kinreizuka 
the bells and ornaments were undoubtedly sewn on a large cloth 
which was draped over the body and ohjecta inside the coffin* TTie 
bells range in rize from 3.5 to 27.0 centimeters; gome of them contain 
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small pebbles and still tinkle sweetly. The platM of gill>bronii0 are 
of two types: 1, round plates 0.8 centimeters m diameter with a 
hemispheric projection in the center and five arms from the base of 
the projection ; and 2, small hemispheres 2.& centimeters in diameter 
with six attschiKl. 

Bronze wfiatwfe.—Some of the bronze vessels were so badly corroded 
and broken that restoration was impossible; but two sp^imens (pi. 
4j C) were in escellent condition and proved to be unique objects 
from Japanese burial tombs. These vcssolfl are sitting on a flat plate¬ 
like stand with a pedestal base. Each vessel is goblet-shaped, witJi a 
stem, flaring base, and round cup, and covered with a hemispherical 
lid with a small knob on the top. The total height of the plate, 
goblet, and lid is 17 centioieters. 

Pottery veaels .—Tlie pottery vessels of the burial-mound tomb 
periods of Japan can be classified int-o two distinct types: thin, red- 
brown ware witliout much design (Hajiki), and a hard dark-gray 
pottery made in mo^ production on the potters wheel and fired in 
unusually hot furnaces (Suebi). Of the pottery from Kinreizuka 
28 vessels are of the first type, Hajiki, and 243 of the smnd type, 
Sueki. These numerous vessels have been further subdivided into 
various categories meaningful to the specialist in ancient Japanese 
pottery but too technical for a discuasiun of this nature. The various 
pottery vessel shapes from this tomb inchide stemmed bowls, plates, 
bowls of a wide variety with covets, deep round-bodied jars with 
long or short necks. Some of the plates had been painted on both 
surfaces with cinnabar but one plate had a black interior and a red 
painted exterior. Several platterlike vessels showed oil smudges 
along the edge suggesting use as oil lamps. Without any doubt all 
the vessels at the time of their placement in the tomb were intact 
and contained offerings of food and drink to the deceased. When 
the wooden sltalves fell and the pottery vessels crashed to the floor 
of the chamber, many vessels were broken, but the majority were 
restomble. The photograph (pi. 3) of some of the vessels in the 
chamber before complete excavation will give an idea of the range 
of shapes. 

CONaUSIONS 

The burial-mound tombs of Japan are indicative of the high rank 
and opulence of the familicB who built them. Only persons of great 
wealth and power could amass the material and employ the labor 
necessary to construct these tombs and furnish the quantity of lavish 
articles buried in them. 

From the numerous and elaborate objects found in Kinreizi;ka, 
this was evidently the tomb of a person of exalted statioii-un- 
doubtedly a very important young ruler. The other tivo bodies in 
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the tomb, probably buried at slightly later times, must have been 
members of his familyp Certaui featuras of the tomb indicate that 
it was built near the end of the Hofim (burial-mound tomb) Period, 
sometime in the middie of tJie seventh century A. D., when the burial 
customs were being changed by law, (For example* most of the elab¬ 
orate burial-mound tombs have paved Soots In tlie Inner chamber, 
but this one did not.) This change was brought about by the adop 
tion of Buddhism as the oiBcial religion of Japan, and the consequent 
parage of laws prolilbiting the construction of elaborate tombs with 
extravagant furnishings and establishing eimple burial ceremonies. 

In spite of these laws, burial-mound building continued until the 
eighth century A. D. iu the Kan to dktnct and luitil about the be¬ 
ginning of the ninth in the Tohoku districts However, it apparently 
came to an end in the Kazusa district in the late seventh centuty, and 
Kinreizuka can be considered tx] be one of the last large burial rnounds 
with a moat, a large chamber, and elaborate burial goods. 

Since the close of World War U there has been an increased in^ 
terest in the archeological remains of Japan* The scientific excava¬ 
tion of Kinreizuka is an important contribution to an understanding 
of the prehistory of Japan because no previously discovered tomb 
has contained so many valuable artifacts* 




T, VjEWOFTME K1NRE3ZUKA BUR^^L-MoUND TOMH. 


SnichnWI HkiM iind TAItwefc 


PLATE 1 



2r Present Cqmoition OF Kpnreizuka, 







Hirmae laJ 


Pi-MiTZ Z 



CnuDE STONE Sarcophagus <WJTH tmz LiP r^p^ov^) rROht inside tne cham- 

eeH OF The Tom b. 


$iHl£biDtii44i <uwj Tiiifpc 


PUkTK 3 



l=ViTTEFTV VESSei-S AMA55EP ON THE FLChOf? OF THE CH AMO£H. 





SnDtliwMiiin iBid 


Plate 4 




c 


Ap ifft, tejif vww of tbc Ui^e taiintsR fragmcdiir^' iitm bclmct. B, t^p, iron and 
horrt iaid4J« with ihfl Itatber* cjothi and wood p&itcd away; imall an^ large type* 

of bronze hjftrac bdli, Q, bronu vasds mtinf on a ptatelike itaini. 


The Archeology of Colonial Williamsburg^ 


By Tiiouas J. WcBTOBAiCfti 

Edteards Prij^fess^ Emeriiui oj jitn^ican Uistcry 
Pririiittan Univeirsitf 


LWlLh 4 

ly America archeology formerly waa employed almost entirely to 
throw light upon the life and customs of the Indians. Scholars, dig¬ 
ging into Indian mounds, or at the sites of villages and forts, have 
found much of jntereat^knives, arrowheads, spearheads, scrapers, pot¬ 
tery, skeletons—and they have been able, by examining the eartli and 
noting where it was discolored, to determine the exact poeJdon of 
prehistoric palisades. Americans have also taken a leading part in 
European, Egyptian, and Asiatic excavations. But until recently it 
had not occurred to anyone that beneath the soil at Jamestown, or 
Plymouth, or Wiilianisburg there might be historic treasures whose 
discovery would be as important for American history as the opening 
of iin Egj'ptlan tomb, or the uncovering of the market place of a 
Greek city for ancient history. 

The pioneers in the field of colonial archeology were the staff of the 
National Park Service. At Jamestown they unearthed so many foun¬ 
dations and so many fragments of hardware that this historie village, 
where Nathaniel Bacon, that heroic young defender of American 
liberty, defied tJie fury of Gov. William Berkeley, could be restored 
with a largo degree of accuracy» In fact tiie first brick church, whicli 
the foundatiou showed to be in the Gothic style like charming old 
St. Luke’s at Smithfield, has been rebuild Also the many artifacts 
discovered“-farm implements, household utensils, china—throw a flood 
of light on the habits and everyday lives of those first Americiuis* 

It is unfortunate that w'e have been so blind to the importance of 
archeology and so careless m digging on historic sites. In London 
recent work made necessary by the German bombings has disclosed 
evidences of walls and pavings dating to the Boman period. But in 
New York, when excavations have been mudo for the skyscrapers, there 
has been little, If any, regard for history* For all we know the great 
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steam shovels haye tossed aside fragniOEts of a tumbler fium 
Peter StujT^ant oace drank bis wine, or a rusty binge from the 
house of John Jayi or a bayonet from old Fort George* Since we 
cannot level places like Boston, Plymouth, Charleston, Salem, or 
Philadelphia to search for buried historical treasure, would it not be 
wise for us to take advantage of the excavations for new buildings to 
rescue such artifacts as are dug up 1 

At Williamsbiirg, it was an exciting moment when, on June 30,1930, 
the first shovelful of earth was brought up at tlie site of the Govemor^B 
Palace, in what proved to be the most interesting of all tlie excavations 
there. Guided by several old maps, the archeologists began by making 
exploratory trenches just north of the public school. Finding that in 
some places they were working in undisturbed ground and in otliers in 
brick and mortar deb ris, they concentrated their attention on the latter. 
After two days of work they were rewarded by touching several walls. 
They now w^amed tlie workmen to proceed wiOi extreme care in under¬ 
cutting the debris, so that it would fall away from the brickwork and 
leave it unsearred by the picks. 

Elated at their auceesa, the archeologists dug deeper until, when 
they had uncovered n small area of floor paved with fla^tones, they 
realized tliat they had found a large basementp Tbeir next tadt was 
to remove four large locust trees, which were growing In the debris, 
and whose roots reached down to the floor. Then, one after another, 
part3 of all four exterior walls, several partition walls, several diim' 
ney foundations, the brick basement steps, tlie foundations of tho main 
entrance steps, the stone steps of tlie side entrance were laid bare. 

It was not only with care, but witJi reverence, that members of the 
restoration staff handled the multitude of objects which were now 
uncarthedi for they spoke eloquently of men and scenes intimately 
connected with the early history of our nation—of Governor Spots- 
wood and his Knights of the Golden Hors^hoe, of Dinwiddie in 
earnest conference with the youthful Washington, of Jefferson, when 
a student at the College of William and Mary, joining Governor 
Fauquier in a concert in the beautiful ball room, of the flight of Lord 
Dnnmore to Britisih warships in the York River to esciipe the wrath 
of the Amcrlcnn patriots. 

Since it was assumed tliat when the iialace btimed, heavy objects 
such as locks or tiles fell straight downward and so would be directly 
beneath their original location, the entire site was divided into small 
numbered sections, each having its own box into which all objects 
within ite bounds were put, Tims a record of the location in which 
each article was found was kept for future reference. 

How valuable to the architects this proved is shown by the discovery 
of fragments of marble beneath the fireplace of the middle room of 
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the main floor, which made it po^ible to restore the mantel exactly as 
it had been in the days of Governor Botetourt and Lord Dunmore. 
Kapecially iiiterestln^ was the lovely floreatad akb in the center^ of 
which almost aU the piec^ were unearthedp Some of the Delft tiles 
of the mantels in other rooms were found in such perfect condition 
that they could be replaced in thoir original positions. The architects 
were gratflfuh also, for fragments of water-table bricks, of marble 
floor tiles, rubbed comer bricks, stone-atep scrolls, lead joints for the 
stone steps, bricks from the window arches, keys, hinges, shutter hooks, 
and locks. 

In like manner as the archeologists who excavated the agora at 
Athens or the site of ancient Antioch found evidences of civiliaations 
earlier than those for which they were searching, so the restoration 
staff, in looking for the foimdations of colonial Williamsburg occa¬ 
sionally uncovered those of some Middle Plantation house built per* 
haps nearly three centuries ago. On a of these was discovered not 
far from the College of William and Alary. About 48 feet in length 
and 19 feet in depth, with cliimneys at each end, and a basement partly 
paved with brick, the building must have corresponded closely with 
those of Jamestown in the days of Sir William Berkeley. 

The objects dug up from the debris confirmed the ancient origin 
of the house, for the fragments of ale bottles, the bits of broken 
rectangular or diamond-shaped panes and the lead cames into which 
they had fitted, all were typical of the seventeenth century. In the 
paved area of the basement was found, almost complete, the lead frame 
of a casement, lying flat just where it seems to have fallen when the 
building was demolished^ 

The objects dug up on the site of an old building proved invaluable 
in determining its functions and the period of const ruction* If the 
workmen found numerous ftagmeiits of the little earthen bowls used 
for mixing drugs in colonial days, one could bo sure that formerly an 
apotbocary shop had stood on the spot; if m another place they found 
rusty harness buckles or stirrups or bits, it was certain that a stable 
had once been theiw; if their picks turned up bandsaws, gouges, 
augurs, chisels, ad^, or axes, it was dear that they Tvere digging on 
the site of a carponter^s shop* And sinc^c styles in glassware, pewter, 
earthenware, bricks, mortar, ironwork, and stonework changed from 
decade to decade, the fragments found in or near the foundations of 
old houses were of great assistance in fixing not only the dates of 
construction btit those in which tliey were burned or tom down. 

The very absence of certain objects among the artifacts proved help¬ 
ful. When no broken roof tiles were found it became clear that tilea 
were seldom, if ever, used to cover the houses; the abseiico of lead 
casement frames on the sites of eighteenth-century buildings makes 
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it almost certain that sashes were in common use almost from the 
date of the founding of Williamsburg. Nor does the discovery, on 
the site of the William Parks printing office, of innumerable fragments 
of lead comes in any way alter tliis conclusion, for it is probable that 
Parks, when the owners of houses dating back to the days of Middle 
Plantation substituted sashes for casements, bought up tlw lead with 
the purpose of sending it to Pngland to bo converted into type. 

Valuable was the light which articles found in or near a foundation 
threw on the parts of the structure which were no longer standing. 
Xot only did fragments of mantels, or of stone steps or of window panes, 
or of flagstones yield welcome evidence, but every bit of rusty hard* 
ware was helpful. The architocla were left in no doubt that the 
builders of two centuries ago made frequent use of ll hinges, H h 
hinges, and butterfly binges on the doors of residences, and long stiwp 
hingca on stables, coachhouses, smokehouses, dairies; that the houses 
were lilted with large brass or iron locks; they got exact informnlion 
os to die form of nails, shutter fasteners, gutter supports, cramps used 
for binding stone or brickwork, foot scrapers, latches, iroai railings, 
metal gates, etc. The fullest use was made of bits of wall copings, 
water-table bricks, butter bricks, ‘Well bricks, Hrebacks, hearth stones, 
flreplacc facings, entrance steps. 

The archeologists, with all the persistence and insight of a Sherlock 
Holraos, even secured information from wood which bad rotted away 
l>erhnpE a century ago. They would have liked to find fragments of 
wooden cornices, balusters, and pediments, but this was not to be ex¬ 
pected, since eartlt is very destructive of wood. But they did locate 
certain fence lines by identifying tho post holes by the discoloration 
of the soil, and so determined, the boundaries of some of die lots. 

In the restoration of Williamsburg the archeologist proved as valu¬ 
able an ally to the landscape gardener as to the architect. In fact, 
since histories, letters, and reports gave few details as to the layout 
of ^rden walks, steps, walls, and garden houses, without the data 
gleaned with the pick and shovel the landscape gardener would often 
have been working in the dark. 

We do not know who designed the palace gardens. The work was 
done under the supervision of Governor Spotswood, but for the plans 
themselv^, with the main layout and the details, he must have em¬ 
ployed an expert landscape gardener. Now, little by little, fragments 
of tlie work of tliis long-forgotten “artist” were unearthed, which, 
together with maps, inventories, and descriptions, mado is possible to 
restore it in all its unity and beauty. 

In what had been the North Garden the excavation revealed parts 
of the foundation of the west, the north, end the east walls, showing 
not only their positions, but the width, the distanco between posts. 
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und tlie fact that the posts were set diagotiallj to thii wall. The 
ornate form of these posts was determined by the finding of frag¬ 
ments of stone caps and balls. The foundations of the garden houses 
at tlw northwest and nortlieast corners of the garden showed that these 
little structures, like the wall posts, were not parallel with the walls, 
but diagonal to them. Tlie location and width of the central path were 
fixed by the discoverj of the remains of its underdrainago bed of 
broken bricks, of the foundations of the north gate, and of the wiilo 
central limestone steps. As for tho steps themselTBS, enough was left 
to detororina their length, rise, tread, nosing, and material. Remains 
of the two flanking steps wore also found, one near the cast wall and 
one near tlie west wall, and the tliree, in turn, made it possible to 
estimate the elevations of the south terrace of the adjoining Ballrooiu 
Garden. 

But the architects and landscape gardeners were not alone in profit¬ 
ing from the findings of tlie archeologists, for the tliousands of frag¬ 
ments of china, glassware, household utensils, and tools which were 
dug up threw a welcome light upon the tastes, fashions, habits, 
domestic life, trades of the people. In fact, what the earth was nmdo 
to yield was of vital Importance, not only in restoring tho buildings 
of colonial Williamsburg, but the people who lived in them. As a 
piece of broken china was brought to light the archeologist could 
reflect that from it Thomas Jefleraon may Have enjoyed a luncheon 
of turnip salad and jowl; a bit of discolored gla^ might be part of ti 
bottle from which a waiter at the Raleigh Tavern had filled a glass 
with wine for George Wasliington; on this iron step, now a mass of 
rust, Lady Dunmore may have mounted to her seat in the Governors 
coach; with these tools the cabinetmaker may have fashioned a table 
or a desk for Chancellor Wyth e. 

In a province w'here a majority of the people, rich and poor alike, 
were engaged in cultivating tobacco, it was to be expected that smoking 
would bo, among the men, alniost universal. But were there no other 
evidence available, the unearthing at Williamsburg of thousands of 
pieces of broken clay pipes would establish the fact. It seems to bu^ e 
been the custom in every household to place in the hallway near the 
front door a rack full of pipes. A guest, os he entered, was expected 
to take one, and before filling it with tobacco and lighting up, to break 
off an inch or more from the long, slender stem. In this way the 
same pipe could be ujsed by different pereons, each of whom could be 
certain of a clean end to place in his mouth. 

In refurnishing the houses, the staff were left in no doubt as to what 
varieties and patterns of china had been in use in Williamsburg in 
colonial days, for innumerable fragments were dug up in all parts of 
tho city. Here was a bit of a cup from which a black^ith or a tailor 
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had drimt his tca^ here a piece of creamivare from the Baleigh TavetHi 
here a fragioent of the co^ly Loweatoft which once had adorned the 
palace diningroom. Of eapccial interest were several pieces of Lowes¬ 
toft bearing Lord Donmore's coat-otarms, Tiie Governor^ when lie 
fled from the wrath of the patriots at the beginning of the BeTolution, 
had been forced to leave most of his pei^nal belon^ngs behind^ and 
his cliinsj together with other things^ seems to have been destroyed 
by theflieof 1781. 

Unlike iron and glass, chhia is not seriously afTected by a long stay 
nndcr earthy so that it was an matter to clean the recovered frag¬ 
ments. When this had been done, the archeologists attempted tiie 
more difficult task of piecing them together aa though they had been 
bits of a jigsaw^ Often this proved imposaible, but in some 

cases a vase, or a bowl, or a saucer was almost entirely restored. 

The people of William&burg were especially fond of a yellow or 
creamH^olored English cartliemware first perfected by Josialv Wedg¬ 
wood ajtd £ubse<|ucntlj made by other potters in various colors, 
degrees of hardness, and quality. Wlien attempts to find seta of 
an especially popular pattern of this ware proved unsuocesaful, a 
representative of coloniai Williamsburg went to the Wedgw^ood works 
to ask whether it would be possible to make an accurate reproduction. 
To his surprise, ttio management, after a brief search, reported that 
they still had most of the molds from w^hich the original sets were 
made, the patterns for others^ and Joslah Wedgwood's formulae for 
the clay mixtures. So today, Anthony Hay, if he could visit the 
Kaleigh Tavern of which he formerly was proprietor, wouid be 
astonished to find that of his set of creamware, with its 139 plates, 5 
sauce boats and dishes, 2 fruit baskets, to all appearances many pieces 
had survived the vicissitudfis of 175 years. 

But had he passed on to the Old Court House to view the archeologi- 
cal exhibit, ha w’ould not have believed that some of the bits of glass 
there had once belonged to wine bottles from his cellar or goblets from 
his diningroom, for glass which in his day had been clear had now' 
become scaly and iridescent under the action of time and earth. Yet 
glass, too, yielded evidence that was invaluable to the work of restoru' 
tion. This bit came from a baglike bottle in common use in the seven¬ 
teenth century, this fronj a round bottle with fairly straight sides char- 
acteristic of the eighteen century, thia from a square bottle whidt Imd 
contained Dutch gim Especially interesting are the many bottle 
buttons, or circular stfimps on the glu^ bearing the owneris name or 
initials. Two buttorta marked b\ N., one uneartlied from an early 
foundation near tl^e Capitol and another in the vicinity of the Wren 
Building, undoubtedly came from bottles belguging to Sir FraiiCis 
KicholsoD. 
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That tlie people of Willi amaburg often quaffed their wine or ale from 
glass goblets rather than mugs or taniarda may be inferred from 
the finding of many fragmenfs of wineglasses. In the eighteenth 
century the British glassblowers delighted in ornamenting the stems 
of the goblota according to certain well-recognized patterns, so that 
when one grasped the stem to lift the glass to his lips he could rocog- 
dSkb at a glance that it was a baluster stem, or an opaque-twisted stem, 
or a ribbed stem, or a tear and beaded stem, or an air-twisted stem, 
or a cu^glass stem- That the Virginians, who depended entirely 
upon imports for their glassware, filled their diningroom cupboards 
with goblets in all these styles, Uio discoTerles of the archeologists 
amply testify. 

For the important information yielded by objects made of iron 
the archeologists had to pay by the trouble it took to clean and preserve 
them. Often, when a hinge, or a shoTel, or a knife was discovered, 
they found that under the action of the earth, it had almost rusted 
away. So in the laboratory every bit of iron was subjected to a thor¬ 
ough process of cleaning. First, as much of the rust as possible was 
scraped off with n knife. Then the object was treated with granu¬ 
lated zinc in a caustic bath, after which it went through repeated 
washings, followed by drying in an oven to remove every bit of mois¬ 
ture from the pores. The process was completed by giving the iron 
a coat of paraffin. 

We can follow the colonial carpenters in the work of constructing 
the Willinmsfaurg houses by the implements they used and then cast 
aside—saws, gouges, augers, chisels, axes, lathing hatchets, wedges, 
frowa for splitting shingles, compasses, hammers, draw knives. 
These implements, though the same as those used by tlieir ancestors 
in England, in some cases underwent a development in the hands 
of the Virginians. In the axes with which the settlers at Jamestown 
had made their first assault upon the great oaks and chestnut trees 
of the primeval foresta, almost the entire weight was on the cutting 
side of the head. But in time, when experience had sliown that more 
drive was needed behind each stroke, the colonists gradually weighted 
the blunt side. Thus the eighteenth-century Virginia axes were 
unlike those of seventeenth-century Virginia and unlike those of 
England. 

If one wishes to accompany the planter in his various tasks in culti¬ 
vating the soil, one has only to examine the farm implements found 
at Williamsburg—tobacco knives, hoes, scythes, rakes. A sight of 
the cobbler’s knives, pliers, pincers, hammers, rasps, and other tools, 
it easy to visualize Eobert GDbert in his shop near the Capitol, 
his leather apron spread over his knees, busily at work on a pair of 
shoes. The pickup tongs, the grip tongs, the bending forks, the sledge 
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hammers, the punches the drills, enlighten us as to the blacksmith’s 
tools used in the Deane Shop a^d Forger In like manner an assort¬ 
ment of tools—routers, compass saws, gouges, chisels^ ogees—reveal 
some of the *^mjsteripa” of the cabmetanaker's trade. 

Although colonial Williamsburg is especially concerned with the 
eighteenth century, the discoveries of the archeologists cover the long 
period from the first settlement of Middle Plantation to comparatively 
recent times. Thus they have mode it po^ible to follow the changes 
and developments in a Teatricted area through three centuries^ changes 
in architecture, in fashions, in farming, in cooking, in sanitation^ in 
heating, in transportation, in manufacturCp In Bhort, the objects taken 
out of the ground, when arranged in chronological order, present a 
panorama of life as fo^inating as any which comes from the written 
word. 

At the beginning of the archeological work, as its value became more 
and more apparent, the greatest care was taken to see that nothing was 
overlooked. All fragments of stone, marble, china, gla^, earthenware, 
together with locks, nails, keys, tools, everything save brickbats, were 
plated in boxes and removed for ej^minaiion. Then the remaining 
debris was taken out in. wheelbarrows and later screened. After the 
artifacts, large and small, had been cleaned, they were classified, cata¬ 
loged, and stored where they would be accessible to the restoration staff 
and the general historian. If certain objects w*ere espeoiallj ititere^- 
itig, they might be selected for the museum to give visitors a view of a 
cross section of the entire collection and through it a better imder- 
standing of the methods used in securing tJio fidelity upon which Mr. 
Rockefeller inHiated. 

Til ore can be no doubt that colonial Williamsburg hag emphasized 
a field of research which offers great opportunities for American his¬ 
torians. Hitherto tliey have depended too much upon manuscript 
evidences. It would be rash to say thi^t in historical investigation 
the pickax and the trowel are as mighty as the pen, yet it has been 
demonstrated at WUIioinsburg that the one con be a most helpful ally 
of the other* Perhaps the day is not distant when the social historian, 
whetlier he is writing about the New England Puritans, or the Penn¬ 
sylvania Germans, or tho rice planters of Southern Carolina, will look 
underground, as well as in the archives, for his evidence. 
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Ix THE HALx^ of th© Umtcd States National Mttsenm, surrounded by 
such significant relics of Americau history fts the sword of George 
Washin^on, the original Star-Spangled Banner flag of Fort 
McHenry^i and the life mask of Abraham Lincoln, ia another historical 
relic—perhaps the most important of them alL It is the desk on which 
Tliomas Jefferson drafted the Declaration of Independencew Because 
it is the great charter of our freedom, the document itself, the man 
who wrote it^ and any object associated with its composition have 
acquired a historical interest tJiat has increased through the yeara. 

The story of this desk, of its claim to a place in history, and of how 
it came to the National Museum is a fascinating sidelight on the history 
of the Declaration of Independence and its author. 

Thomas Jefferson was identified with lie aggressive, anti-British 
element in the Virginia Assembly from the beginning of his public 
sendee as a member of the House of Burgesses in 1760. Ho was a 
member of the committee that drew up the n^lution creating the 
Virginia Committee of Correspondence, and he served also as member 
of that committee, Li 1TT4 he was also a champion of the resolution 
to make tlie day on which the Boston Port Act wjis to go into effect, 
one of fasting and mourning. Jefferson was unable to attend tlie 
Virginia Convention of 1774, but he sent a paper, later published as 
^‘A Summaty View of the Bights of BriLish America,” which outlined 
his paint of view of the coming struggle, presenting die right of the 
Coloniffi as being derived from the laws of nature; it aBserted that 
such allegiance ns the colonista showed to the King was a matter of 
natural right of choice, and denied the British Government any parlia- 
mentaiy authority over the Colonies, The views embodied in the 
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paper were not adopted by the Convention, as its sentiments were 
regarded as too radical by many of the delegates. 

Jefferson was next selected as an alternate delegate to the Conti¬ 
nental Congress meeting in Philadelphia, and when a vacancy ocenrTed 
m the Virginia delegation he took his seat in that body for the first 
time in June 1775. He quickly beoame a prominent member of the 
Convention by reason of his earnestness, his capacity for hard work, 
and hi& facility for eicpressing in writing his own ideas and the ideas 
of others. Here, too, Jefferson became identified with the more radical 
clement of the Congress, and during that first year, some of the papers 
ho submitted were rejected by the Congress as being too and-Britidi 
iti tone to be acceptable while there was still a chance of reconciliation 
with Great Britain* 

Following the resolution for independence, which was introduced in 
Congress in June 1T76 by Kichard Henry Lee of Virgima, Tliomas 
JefletBOn was appointed one of the committee of five to draw up a 
declaration of independence* It was felt by the Congress tliat the bare 
resolution of independence was not sufficient. The reasons for the 
resolution most be set forth explicitly and must be presented in a 
manner that would not only convince Americans but algo would inspire 
them to fight for that independence and maintain iL Moreover, the 
facts must be explained to the other nations of the world, as the good 
opinion of other countries might prove essential to the sticcess of the 
cause of American independence. 

Thomas Jefferson, already well known for the forcefulness of his 
pen, was sriected by the committee of five to draft the declaration. The 
document tliat he wrote^ though changed and corrected first by mem¬ 
bers of the committee and later by the Congress as a whole, remains 
essentially Jeffereon^s own. It eloquently expires his ideas of tlie 
rights and grievances of the American Colonies, and his passionate 
sincerity rings csonvincingly today. 

In 1775, when Thoniag Jefferson first went to Philadelphia to attend 
the Continental Congress, he lived for a short time at the home of 
Benjamin Bandolph, one of the most famous of the Philadelphia 
cabinetmakers. 

Mn Randolph had been an active supporter of the patriots in Phila^ 
del phi a for several years; and undoubtedly his interest in the cause 
of independence and in die Congress then meeting in Philadelphia 
persuaded him to open his home to Thomas Jefferson for temporary 
lodging. Also, he might have been influenced by a possible relation¬ 
ship between himself and Jefferson, whose mother was Jane Randolph.. 

Again, in May 1776, when Jefferson arrived for tlie Second C-on- 
tinental Congress, he stayed at Randolph % homo for several weeks* 
ITie account book of Thomas Jefferson for the year 1776 shows ii pay- 
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nient of 40/ to Benjamm Bandolph. on Sf&y 27 for 8 dmya’ lodging.' 
Sometime during this period of association between Bundolph and. 
Jeffenon^ either in 1775 or 1776, Beniamin Handolph made for 
Thomas Jefferson a small, portable writing desk of mahogany inlaid 
with a narrow band of satinwood around the drawer and the keyhole. 

It was on this writing desk that Thomas Jefferson, according to 
his own statement, wrote the draft of the Declaration of Independence, 
working in his second-ffoor parlor room in the boardinghouse in Phila¬ 
delphia in which he was living at that time. 

Convenient in size and w'eight for cavtj'ing, the desk was made 
according to Jefferson’s own design. It is approximately inches 
long by 14% inches wide by 3% inches deep, with a folding writing 
board hinged to the top which opens to give a surface 1&% inches 
long. This writing board is lined with green baize. The desk con¬ 
tains a drawer 1% inches deep, whicli is divided into sections for 
holding paper and pens, and a compartment containing a small liand- 
blown glass inkwell, 

From 1776 on, the desk must have been an indispensable part of 
Thomas Jefferson's writing equipment. Its convenient size would 
have made it an ideal traveling companion while he was abroad 
in the service of his country and during his terms of public office 
witli the Fedora! Government in New York, Philadelphia, and Wash* * 
i ngton. Itls probably true that much of the extensive correspondence 
that Jefferson carried on during his long and active life was written 
on this desk. 

In 1825, when Ellen Handolph, oldest child of Jefferson's beloved 
daughter and companion, Martha Jefferson Handolph, and a grand¬ 
child to whom Jeffet^n was most devoted, married Joseph Cootidge, 
Jr., of Boston, she was given for her new home in Boston a handsome 
inlaid desk made by John Hemminga, skillful Negro carpenter at 
^lonticello. The desk was shipped to Boston in a packet sailing from 
Hicbmond and was lost at sea.' An a consolation Thomas Jefferson 
determined to send for a substitute the writing desk on which he had 
drafted the Declaration of Independence^ He wrote to Ellen Cool idge 
fiYim Monticello on November 14,1825: ’ 

We ctiDdole with you ou loaa of ^our (especially) Unit beautiful 

wrltlDfr desk ^ . ic oceurred to ine, boweverp that 1 cuu replace It^ not 

indeed to you, but to Mr* CooUd^On by a substitute uot elaLuLtu^ tbe aume value 
fraiD Sts deeoradona, bul from tiia part Lt lias boras in our history aud tte 
e^'eutB with whleb it la ossodatod. 

I reeeirod a letter from a ftleud lJa Philadelphia ai^klo^ for luforDuitLou 

of Uie and rooni of the bouse there, in wbJcb the Declaration of lude- 

peudcQce wiis written^ with a yiew to future celebratlous of the 4tli of July 


11n tbfr ManuHrlpti Dlylilon of tht Llbrarr Qf 

■ :E::igi'tuU. Marie, Th* ^ pt. L Ancaqaet liar., NeveiiLber 1727^ 

* Muiieti uJietIa S^ac..^ Ptd^ VdL 12, ier. 2, pp, 271, 272, Bofltqni. 
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In It; unotLer enqnSrln^ whethor a paper fflvan to tins FlUlosophleal 
there, as a rougli Oraught of that Declaration wa^ bo, A Boetoty 

Is foriatil ihero lately for an hLiaUiil cetcbracion of the advent of Fean to timt 
jilate. It nns held la hla aadent maoRlonp and Uie ebalr la whliidi he actually 
sate whoa at hla writing table w,’i^ irres^ntod by the lady owning lU aad It 
oi'cropEed by thoprestdeat of the celebration, Tivo other cliairs wore glTGo them 
matie of the elm under the sbado of which I^erm Lad made hi^ first treaty with 
the Indlnaa. If Lheso things acquire a eupermtltloua value bceause of their 
conaectloD with paftkulat porsouB, surely a monectloQ with the greater Charter 
of our liidei>endeat^e may a rsiue to what has been s-ssoelated with that; 
i^nd such wiia the idea of the eaqulrerfl afteic Oie room in which it was written- 
iN'ow I tiappea still to pos-^es^ ibe writlog box ou which It was written. U 
wHfl msdo from a drawing of my own by Ben Kandalh a eoblneMiiaker in whose 
htim^ I took my first lodgings on my arrival Id Philadelphia In May, iTtt,* and 1 
have used It ever since. It elalms jm merit of particular benuty* It is plain, 
aeat^ convenleat» uueI^ s^klhg no more rc^m on the writing tablo than a moderate 
4to ToliLEueh ll yet dliaplays. itscif snlliclently for any writini;, yir. Coolldge 
iutuHl do me the favoir of accepting this. Ita Imafiiaflry value will increase wi th 
years, and If he lives la my age^ or aDotbor balf-ceiiliiry^ ho tuay oeo It carried 
In the pn^esolon of oiir natloa^i birthday, as the relics of the Saints are io 
timse of the Church, t will send It thro' ■Col. Peyton, and hope with Ijelter 
furtunc than that for which It la to be the Substitute- - - - 

And on Uio dc$k itself^ under the Aviiting board, Jettenson aifised 
Llifi follow iiiignflidavit in his own handivriting: 

Thr Jejft‘rsou gives this Writing Desk to losepb CQOlli1g4% Junr as a memorial 
of afTectluii. Il wes made from a drawing of htsjE own, by Hen BjuidalJ, cabinet 
tinker of PhlladetpliJo^ w'Ltb whom be fii^t lodged on his arrival In that city In 
ihiy, 1776 luitl Is the Identical one on which be wrote the I>eclaratlon of Inde- 
licufieuc^. Pelitlca as well ns HelJglon Luh Ipt «U|ieratltloiiH. tbeaep gniaiug 
Btrei]gLh with flme> may, one day, give Imaginary vaitte to tbla rellCp for Ita nasio* 
elation with the birth of the Great Charier of our ludependenecp MontlceUo. 
Kov. 38p 11325. 

Tlie desk nrriv'od in Boston aufely, anti Joseph Coolidge, Jr..^ bc- 
kbowledged its receipt us follows on February 27 , 1826 : 

I hate deferred too long to mention the valued Memorial w'Mch you sent me; 
Kwernl timeSi however, Lultc 1 written to tbcttik you for “the Dessk^"' nml as oftefl 
destroyed my letter least that, which wub but the sincere expre^i^lou of RrntLflod 
feeling, aboulJ seem to ymi Ukn estaggeraiion: but i wea tftlly sensible of the 
kindness of the gift, and the coEuplItaent It conveyed j Die desk arrived safely* 
furnished with a preciouB dyeument which adds ve^y gr^Atly to Its value; foi' 
the same bfthd whlcbp half a century ogo^ traced upon It the words which have 
gone abroad upon the earth, npw alti^ts its Uutbentlcily, and eonAlgneftf It to 
myjwlf. When 1 think of this deikp ^Id connection with Uie gre&c charter of our 
iadependeuee/' I feci a sentLmeut almost of awe* and approach it with respect; 
but w heJi I remember that It has igerved you fifty yeara, been the faithful fieposb 
tory of your cherished tbnughla; that u|ion it have been written your letters 
10 illustrious and s-rcelient men* your plans for the advancfunviit of dvll and 
religious llbortyp aud of Art and Science; that it hasn In fact, fcieen tlie eompanion^ 


*Nole tho Jeff^LTBon nuidc Iq the dstf^ If? ^vew tht data In the 

iQinq*etlpt ciole attached m tie deH. Alw, iftrr t lapte of aejqt yeirt, Jtnrraon ktre 
refef* |g tUt cahUietiiuker aa AaDSaU kPiteSd OC BSiidDlplL 
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of ycmr atndEe?, fluii tbt Instrijnient of dlffusETie tbelr resnlw? thnt it bns been 
the wltiHjfla of o iiiiitosopliv which oaluinoy could not JsuMnCp and af on enihti^ 
aiasni whEcb eljjhty wtnleiB have pot chlttedt I would fnln coiwflder Lt ns no 
longer itiap]ipatOp and mute, hot fla B^itncthlTiff to be lnteiT<^£atod» and caroused. 

Tile desk raTnained in tlie Coolidge family for the ne^t 50 years, and^ 
true to Jefferson's prophecy Ihat the rcKc would become valiinbk for 
its association, it was held in veneration not only by the Coolidge 
fAmily but by tbo whole city of 13oston+ Tlie desk was exhibited at 
a meeting of the Massachusetts Historical Society in 185 1 . It received 
even greater honor and veneration in 18 iC when it was exhibited at 
the Centennial Esliibition being held in Boston in that year* * 

The Coolidge family realized that an object of such historical im¬ 
portance should not remain in private hands, and on April 14, IfiSO, 
Eobert C, Winthrop of Boston, prominent statesman and orator and 
president of the Massachusetts Historical Society, wrote to President 
Kutherford B- Hayes about the desk:^ 

I liare bcea rrivUegi^n to hrSaff with me froio BustoHi ms a nrosent ta the 
Ufiite<l Sffttesp a very jirctty hi^^torlcal relic. It is the lUtle desk ou which 
Iilr, Jefferson wrote the orlgiaol drau 2 ;ht ot the Dwlurfitlon of IudG[>endeave* 
This df?sl£ wfii) gtvon by Jfhiterss'n hlEPself Id my friend, the late Joser^* 
CooUd^. pf Bffsloiit flt the time of his mii triage to Jefferson's ffranddaaghter, 
>1188 Itftn(l« 3 lph j iind It In^arB an autofiranh Inscription of sipfftilor Interest, writ¬ 
ten bj the iUiliitrlPUB author of the Declaration In the very Jnet year of his UfCf 
On the recent death of Mr, Caolldge. wbolU! wife had dltml n year or two prs^ 
vionsly, the hecame the uroperty of I heir child mu J, U&pdolpU Coall cl^eH 
Dr, Algernon CooUdge, Mr. Jeffer«uh Ooolldge, «nrt Mrs, Ellen Dwight— 

who new desire to offer It to the Uolted State*, * * * 

They have done me the honor to malce me the cioilluiji of this dlstinifulahe<l ifIfL 
anti I Bsk fJ^rmlssSon lo idfice it In the hauda of the Chief Alnglatrate of the 
tuition la their neme and nt their tequest, 

Presidctnt Hayea mfonnod Congress of this gift to the Nation in 
a latter written on April 22, 1S80, ffiving tlie historj' of tlie desk and 
advising them of tlie offer made by the Coolidge heirs* 

Ttifl desk uvas thereupon accepted by joint resolution of both Hotisaa 
of Congressj^ approved on April 28, ISSOf and by order of the Congresa 
a copy of tlie Resolution of Thanks signed by the President of the 
Senate and the Speaker of the House of Representativea was tnuis- 
ruitted to tlie donors,* 

The desk was ffrst- placed in the custody of the Department of State, 
and for a number of years it wns exhibited there wttli the original 
document of the Declaration of Independence. 

In the meantime tho Unitccl States Ifational Jfuseum, under the 
administration of the Smithsonian Institution, had grown from a 


*Extn[rt from Utter lia AffisHachiiHttl RUtarlcal Society* 

*jDilftial ef the Hotife of RfpreoentitlTW, 4BUi Conff,, 2d seBO.. vol. lfiT&-P0, p. Iftftf)- 
^ p. lOBD. 
i Ihldn p. 108S, 
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‘‘cabinet of curiosities” to become the storehouse of the Jfadon^s treas¬ 
ures. Cognizant of the fact that the Sfational Museum had been offi¬ 
cially designated as the Govenunent repository for objects of histori¬ 
cal importance^ many Government agencies deposited in the Museum 
specimens wliich they did not have the facilities to preserve or exhibit. 

In 1921 the Department of State, on Executive order, turned the 
original document of the Declaration of Independence over to the 
Library of Congress* and a few montlis lat^r the Declaration of 
Independence Desk was sent to tile National Museunip 

During the years in which this desk has been on display at the 
NatioTLal Museum, a number of replicas have come to light. All these 
reproductions seem to date from the centennial year, and it is assumed 
that ttiey were made at that time with the consent of the owners of the 
desk. In construction they a re eicact copies of the or igi nal desk. Each 
replica also bears under the writing surfuco a facsimile of Jefferson's 
note to Joseph Coolidge, Jr,, so perfectly done that it seems identical 
with the note attached to the original desk. Endless confusion has 
resulted from these replicas as they are inherited by descendants of 
the persons who aojuired the de^ks, or as they pass into the hands 
of otliers who have no knowledge of the fact that such reproductions 
had been made. 

llie most famous of these replicas received a groat deal of publicity 
in 1925 when newspapers in America carried a front-page story staring 
that tlio desk on which Thomas Jefferson wrote the Declaration of 
Independence was then in the Bismarck Museum in Berlinj Gennany. 
The stoiy continued that the desk Imd been given to Prince Otto von 
Biamarck, on the occasion of his eighty-first birthday, by Thomas 
Jefferson Coolidge, great-grandson of Thomas Jefferson and son of 
Joseph Coolidge, Jr., who was the United States Minister to France 
from 1892 to 1896^ Public sentiment demanded the return of the desk 
to the United Staf^, and it was reported that the Bimiarck family 
could at last he persuaded to part with the desk for a price. Fortu^ 
natelv, when tills stage of the transaction was rEached, a Jefferson 
expert adviae<l the authorities that the original desk had been given to 
the United States Govemment by the Coolidge heirs in 1880y 

It is interesting to note, m view of this newspaper story, that in 1899, 
when Tlionias Jefferson Coolidge presented the Jefferson papers to the 
Massachusetts Historical Society, he stated: 

Sereml were made of It [the and I wa« aaiu^ed la readlPf^ aa 

that oh T|i$ltSbf BlEtnarek hB loond a desk there which the 
atatesiaiLa thoc^ht waa the ori^oaL Uudoabtedlj ddg of the eop^es hud been 
presented cr «>M to tlie great G^nnati. 


* Eimlull. ep. Clt. 

^ MflhfencbtiwitU HlvtDTlcBl Bcrlrtj, opL c|t_ 
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It does not seem from this statement that Thomas Jefferson CooUdge 
could pos^bly have giran Bismarck the desk in 1896, only 3 years 
before, and not have remembered it at this time. 

The publicity accorded the Bismarck desk brought to light another 
replica owned by a doctor in Berryville, Va., who had abo assumed 
that ho had the origbal desk. He said it had been presented to him 
by a patient in Alexandria, Va,, and that the desk had been in the 
ixifisession of the patient’s fami ly for a great many years. Comparison 
of this desk with the desk in the National Museum rerealed that the 
drawer of the Berryville desk opened on the opposite side from the 
drawer in the original desk. The writing surfacs of the replica was 
covered with red felt ratlier than green baize. 

A third replica is today at Monticello, Thomas Jefferson's home at 
Charlottesville, Va, Fiskc Kimball, chairman of the Kcstoration 
Committee of the Thomas Jefferson Memorial Foundation, suys that 
the desk at Monticello caina many years ago, at the time Stuart 
Gibboney was president of tlie foundation. They do not have any 
record today of the source of the replica. 

The Smithsonian Institution recently had an opportunity to exam- 
ine one of rlipsa rcpUcas closely when it was brought to the National 
Museum for compariaon with the original desk. At first glance the 
replica seemed to bo identical with the Museum desk. Closer inspec¬ 
tion revealed that the wood of the original was slightly darker in 
appearance. The metal fittings of the replica, such as the liitiges, tlie 
screws in the hinges, and the lock did not match exactly the handmade 
fittings of the Museum desk. To all appcarauoes the manuscript notes 
on the two desks were identical. The Library of Congress Division of 
Manuscripts was not able to explain the process by which these notes 
had been made without removing the note from one of tlie replicas. 
This last desk liad been obtained from an old New England family, 
again, it had been assumed by the family that the desk was the 
original Declaration of Independence de^ 

Making souvenir relics of the founders of our country was a well- 
established practice throughout the nineteenth century. It was 
especially popular about the time of the centmtnial celebration of 
the signing of the Declaration of Independence in 1876, when millions 
of Bonvenirs were copied from all types of articles that had historical 
In view of the accuraiy with which the original desk ia 
copied, it is reasonable to believe that the Coolidge family had repro¬ 
ductions of the desk made before it was turned over to the President 
of tlie United States in 1880. It is even possible that each, of the four 
donors had copies of the desk made and that more of these replicas 
are in existence than we suppose. It is hoped that dm continuing 
research by the staff of the National Museum will eventually uncover 
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the e3:act facta of the circumstances imder which the replicas were 
made. 

The original desk was part of a special e:£hibition set up at the Jef¬ 
ferson Memorial in Washington, D, C., in 1943, in honor of the bicen- 
tennial anniversary of Jefferson^s hirth. It was oxlnbited with Jef- 
ferson^ own draft of tlie Ileclaration of Independence at the fcK>t of 
tlie heraic Statue of Jefferson whicli stands m the rotunda of the 
Memorial. 

During World War H the desk was evacuated from Washington to 
protected storage with other irreplaceable specimena from the collec¬ 
tions of the Smithsonian Institution 
On its return to the Museum, the desk was given a place of honor 
in the North Hall of the Arts and Industries Building of the United 
States National Museum. There it is exhibited in a special case in 
the main aisle of the hall where it serves as an inspiration to the many 
thousands of persons who visit the Smithsonian Institution Euinuallj. 
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Plate 2 



Note iw HANOvtfftiTiNG OF Thomas Jefferson, Attached to the Desk 
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Desk opened to Form writino Soarq. 
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PLftTE 5 



Desk With Drawer Open and with TOP Up Showing the Position OF the Note Attached. 






Chailes Bird King, Painter of Indian 
Visitors to the Nation's Capital 


Bf John C. Ewers 
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U, 5> Notiotml Sfuuum 


[WItb 8 platca] 

A ■^rn-v r. the many artists who depicted the North American Indiai^ 
in tlie days before the development of photography, Charles Bird 
Ring enjoyed a unique and rather paradoxical distinrtion. King 
never set foot on American soil west of the Mississippi River. Never¬ 
theless, he was the first white man known to record in oils the phjrai- 
cal appearances and picturesque dress costumes of many Indian 
leaders of die Great Plains tribes. It is doubtful if Kng ever saw 
an Indian TillageL Yet he painted from life portraits of Indian 
leaders from more than a score of tribes. Except for those intrepid 
paintbrush pioneers, George Catlin and John Mix Stanley, who 
traveled extensively amid the dangers and inconveniences of the 
Indian country, no other artist of the precamcra period painted a 
larger or more varied ^ries of Indian portraits^ 

Charles Bird King was Ixirn in Newport, R. I*, in 1765. He showed 
an early interest in painting that was encouraged by some of the best 
artists of his day. Samuel Ring of Newport, instnictor of Allston 
and Malbone, w'as his first teacher. Later (probably from 1800 to 
1805) he studied under Edward Savage in New York. Thereafter, 
he spent 7 years in London, where he roomed with Thomas Sully and 
had the advantage of Benjamin West’s instruction. In 1812 he re¬ 
turned to this country. For 4 years he worked at hia e^l in Phila¬ 
delphia with little success. In 1816 he moved to Washington, D. C. 
Here he remained until his death on March IS, 1863. 

Here, at the seat of government, Sang achieved a reputation as a 
painter of portraits of socially and politically prominent persons 
of his time. Among hia sitters were John C- Calhoun, Henry Clay, 
and John Howard Payne, famed writer of “Home Sweet Home.” King 
built a studio and gallery on the east side of Twelfth Street between 

463 




464 ANKUAL REPORT SAUTHSONUN INSTlTimON, 19fi3 

E and i’ Streets NTV. Probebly, many, If not all, of hie Indian por¬ 
traits were executed there. 

The hrst Indians known to have been painted by King were mem¬ 
bers of a delegation of 16 leaders from the Pawnee, Omaha, Eansa, 
Oto, and Missouri Tribes of the Great Plains who arrived in 'Wash¬ 
ington on N^ovember 29, 1821, in cate of Maj. Beujamiii O’Fallon, 
United States Indian agent, TJie Natianal Intdligencer of November 
30,1821, heralded their arrival: “Their object is to visit their Great 
Father, and learn something of that civilization of which they have 
hitherto remained in total ignorance. They are from the most remote 
tribes with which we have intercourse, and they are believed to be the 
first of those tribes that have ever been in the midst of the settle¬ 
ments . . . These red men of the forest who now visit us are completely 
in a state of nature,” President Monroe entertained these red-skinned 
visitors at the White House. Everywhere they W'ent in the Nation’s 
Capital they aroused the curiosity and interest of onlookers. It was 
probably Thomas L, McKeniiey, United States Superintendent of In¬ 
dian Trade, who encouraged King to paint portraits of several members 
of this delegation. He is known to have made individual portraits 
of at least rix of them: tho Oto chiefs Choncape and Shaumonekusse ^ 
the latter’s pretty IS-year-oId wife, the Eagle of Delight; and three 
Pawnee leaders, Sharitnrish (Wicked Chief), Peskelechaco (pi. 2, 
left), and Petalealiarro (Generous Chief). King’s portrait of Petale- 
shaiTo is the earliest known representation of a Plains Indian wearing 
the picturesque feathered bonnet (pi. 2, right). His painting of The 
Engle of Delight may be the earliest oil portroit of a Plains Indian 
woman (pL 3). Probably those were among tho Indian portraits 
tliat bung on the walls of McKenney’a ofiice in Georgetown. 

King also undertook a group portrait of five unnamed members of 
this delegation simply titled “Young Omawhaw, War Eagle, Little 
Missouri, and Pawnees,” reproduced as plate 4. This original oil 
painting was presented to the Smithsonian Institution iu 1946 by Misa 
Helen Barlow of London, England. It is noteworthy that these pal nt- 
Were executed a full decade before Oeorge Oatlin traveled west 
to point these and otlier “wild tribes’* in their home territories. 

When Thomas L. ^fcKeimey was placed in charge of the Bureau of 
Indian Affaira under the War Department in March 1824, he took 
vigorous steps to enlarge the Government collection of Indian por¬ 
traits. Secretaty of War James Barbour in 1832 credited McKenney 
with conceiving “the expediency of preserving the likenesses of soma 
of the most distinguished among this most extraordinary race of 
people. Believing, as I did, that this race was about to become extinct, 
and that a faithful resemblance of the most remarkable among them 
would be full of interest in aftertimes, I cordially approved of the 
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measure. This duty was assigned to Mr, King, of Washingtonj an 
artist of acknowledged reputation; he executed it with fidelity and 
auccesai by producing the most exact resemblancesj including die 
costume of each,*' Tliomas L- McKenney stated {1823) that King 
paid for his Indian portraits at tlie rate of S20 for ‘^each head and 
about half the body.” (Hodge, 1916, pp. 190-191.) 

There was no dearth of Indian delegations trekking to Washington 
during the decades of the I820*a and 1330‘3. Some groups of Indians 
from beyond the Mississippi were brought to Washington primarily 
to impress tribal leaders with the numbers of Whitts^ writh the power 
and good iutentions of the United States Govemmont and to encourage 
Indian loyalty and good beharior. Others came to do business with 
the Government in matters involving cessions of Indian lands. In 
1825, President Monroe recommended to the Congress a plan for tlte 
resettlement of Indian tribes then living east of the Mississippi on 
lauds west of that great river, in order to permit the expansion of 
wliite settlement in the South and Midwest. In those days the United 
States recognizeti the Indian tribes as independent nations^ To elTect 
their removal from their traditional agricultural lands and hunting 
grounds, legal treaties had to be negotiated. Otlier treaties had to 
be made with tribes of Plains Indians to secure portions of their 
hunting grounds upon which the eastern Indians could be resettled. 
These treaties required prolonged and complicated negotiations 
between representatives of the GoTcrniiient and leaders: of the Indian 
tribes involved. During the years 1S24-33 no fewer than 18 Indian 
treaties wore signed in the city of Washington, Each cemuony whs 
attended by a delegation of chie:b and headmen of the tribe or tribes 
concerned. Other tribes sent delegations to Washington to discuss 
land cessions which were later formally negotiated by treaties signed 
in the field. 

King painted portraits of many members of these delegations when 
they came to Wfishington during the periods 1B21-22 and l82Jr-^7. 
During tlie yeats 1826-27, when Indian viaitorg to the capital were 
few, King copied for the Government collection at least 26 portraits of 
Indians of the western Great Lakes (most of them 0jibwa), executed 
in the field by the less able artist, Jamea Otto Lewis. In 1837, when 
the number of Indian viaitors to Washington was unusually large, 
George Cooke, friend and pupil of King, was called in to paint some 
of their portraita. In the 16-year period i83l-3T King painted from 
life Cherokee, Clmctaw, Creek, Seminole, and Uchi Indian leaders 
from the South; Ojibwa, Potawatomi, I^fenominl, Sac, Fox, and 
Seneca rix^m the Great Lakes region; Iowa, Kansa, Omaha, Oto, and 
Pawnee from the central Great Plains; Eastern, Yankton, and Yank- 
touai Dakota, and a lone AssJniboin fi'orn the fur Northwest. 
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Many of those Indians were chiefs of prominence in the rcgioiml 
history of our country. Others, such ns Keokuk, BLack-Huwk, and 
Ked Jacket, gnined nationnl prominence and were painted hy white 
artists other tlutn King during tlieir lives. Of outstanding liistorical 
signiJicnnee is Kings portrait of Pushmatha, the great Choctaw leader 
and consistent friend of tlis Whites. (See pi. 5, left.) Pushmataha 
sat for King on his visit to ’Washington in 1624. He died in ’^V'ashing- 
ton on Deciimbcr 24 in that year, and was buried in tile Congressional 
Cemetery. 

Kor were King’s Indian paintings limited to likenesses of official 
delegntions, He also ptortrayed lone Indians who appeared in Wash¬ 
ington for other and varied reasons. I'bere was Tshusick, clever and 
beautiful Qjibwa adventuress, who reached Washington (1626) in 
rags with a sad story on her lips, Tcmained to capture the sjmpathie$ 
and admiration of official and social Washington tlirough her wit and 
charm, and left town loaded with presents before stories of her 
previous successes in other white communities reached the capita!. 
There was also Moliongo, attractive widow of an Osage chief. She 
had been a meuibor of a puity of Osage Indians taken to Euiope by 
an enterprising white man in 1&2T to be exhibited as representatives of 
the wild tribes of America, ^lohongo^s hu.'sband died at sea on the 
return journey in 1830. Disillusioned and without funds she appealed 
to the Government to return her to her own people. 

The great majority of King’s original Indian portraits were exe¬ 
cuted for the Government collection. Frances Trollope, that inde¬ 
fatigable recorder of American customs;, saw this collection in 
WasliingtOTi in iSitS, and wrote: *'Tlie bureau for Indian affairs 
contains a room of great iutere,st; the walls are entirely covered ivith 
original portraits of all the chiefs who from time to time, have come 
to negotiate with the great father, as they call the President. These 
portraits are by Mr. King, and it cannot bo doubted, are excellent 
likenesses, as are ail the portraits I have ever seen from the hands 
of that genllemati.” {Trollope, 1632, vol. 1, pp. 314r-3ir>,) 

This collection was transferred to the National Institute in 1841 
and exhibited in the old Patent Office building, Curator John Varden 
counted “One Hundred and Thirty Indian Portraits Taken by 
Charles King and Othere” in this collection Septeinher 1, 1852. In 
1856 the collection was transferred to the Smithsonian Institution. 
A Catalogs of /n^^^an PcnnHngs beltmging to ike Oovemmont CoUoo- 
tion in 1850 lists 147 items. Of this number 82 are attributed to 
Charles Bird King, 16 are attributed to otlifer artists, while the names 
of the pa inters of the remaining portraits are not given. Some, pos¬ 
sibly many, of the paintings in tlie laf^t group should be sttributetl 
to King. (RbeeSj 1359} pp. 55-58.) The collection remaiiied on 
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pjdlibition in the art gallery of the Sniithsonian building until most of 
the art collection was destroyed by fire^ January 15, lb65. 

It is fortunate that Cliarlea Bird King painted replicas of a num- 
ber of the Indian portraits he had created for Iho Government collec¬ 
tion Some subjects he copied more tiian once. Two replicas of 
The Eagle of Delight, for example, have been preserved- Careful 
study of these portraits (pL 9) indicate that the two paiutings 
differ somewhat in detail. This suggests that King's replicas may not 
l>o meticulous duplicates of die originals- 

King's originals also were copied by other artists. In the early 
1830's Henry Inman copied in oil a majority of the Indian paintings 
ill the Gorernment collection. These copies are now preserved in the 
Peabody llfuseum of Harvard ■University. From Inmans copies col¬ 
ored liliiographs were prepared for ifcKenney and Hall's "History of 
the Indian Tribes of North America,” published by Key ami Biddle 
of Philadelphia, 1&S6-44. These large, handsome, by 13^-inch 
plates arc now collector’s items. In the form of these lidiographic 
reproductions many of King's Indian portraits have survived. 

Contemporaries of Charles Bird King made no rash claims for his 
artistic genius. Neverthele.ss, they had respect for his technical skill. 
Tliomas Sully, who roomed with King in London, termed him “the 
most industrious person I ever met” and the possessor of “much me¬ 
chanical ski 11-” Dun tap decried King's use of a mechanical gadget to 
measure the proportions of his sitter's features and appendages, 
'i'uckerman thought King's paintings were ‘*not remarkable for artistic 
superiority, but often curious and valuable likenesses, especially the 
Indian portraits.” (Dunlap, 1834, vol. 2, pp. 261-262; Tuckerman, 
186T, p. 68.) 

Since many of Charles Blrtl King's portraits of prominent Indians 
are the only known representations of the physical appearance of 
dioso individuals, it is important that we try to appraise his ability to 
execute true likenesses of his Indian sitters. Perhaps we should not 
give too much weiglit to the opinions of his cotitemporaries regarding 
this matter, for it is unlikely that the most competent critics of his 
time liad opportunitiee to compare King's portraits with the features 
of die living Indians who posed for him. Certainly some of King's 
Indians appear to display rather marked Caucasian features. In 
some cases this characteristic may properly bo attributed to the fact 
that the Indians themselves were mixed-bloods. In other cases that 
possibility appears remote. For example. King's portrait titled “-As- 
siniboin Indian, from the Most Remote Tribe That Had ever Visited 
Washington previous to 1938,” is almost certainly intended to bo a 
likeness of The Light, the Afsiniboin who came to Washington in 
1831 “32, whese tragic e,xperi cnees resulting from that visit were enter¬ 
tainingly described by George Cfltlin and other contomporaricfl. 
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(Catlin, 1841, tdI. 2, pp. 194r-2O0.) Catlin executed a portrait of this 
man in St^ Louia is the foil of 1831 that bears little resemblance to 
King's portrait of the same man painted only a few months later. In 
King's front Tiew (pi, T, left) this putative full-blood Indian looks 
like a white man, while in CatUn’^s three-quarter I'iew The Light's 
Afongoloid characters are pronounced (ph 7, right). 

On the other hand, King’s thi^e-quarter- view portrait of the Iowa 
Chief, ?fo Heart, painted in 1S3T when the subject was about 40 years 
of age, compare? very favorably with the photographic likeness of 
that Indian taken some years later, and probably not long befoi'e 
Xo Heart’s death in 1862. When we make allowances for changes in 
No Heart’s features due to aging, we certainly can observe a strong 
resemblance between the Indian in King’s portrait and the one in 
the photograph. (Ste pL 8,) 

These comparisons suggest that King achieved varying degrees of 
success in portraying the likenesses of his sitters. Perhaps he was 
most successful in profile and three-quarter-view portraits. He was 
not uniformly successful in the more difficult front-view poses. 

A single extant example of King’s attempt at an Indian subject 
other than a portrait is bis '^Indian Girl at Her Toilet” in the collection 
of the Eedwood Libraiy and Athenaeum, Newport, R. I. (pi. 5, 
right). In this sentimental, imaginary canvas is exhibited the work 
of an artist who had seen and painted many individual Indians in 
his Washington studio, but who remained ignorant of the cultural 
background of these people. 

A CHECKLIST OF INDIAN FORTRArTS ATTRIBUTED TO CHARLES BIRD KING 

Listed below are 105 Indian portraits and 1 romance Indian 
Scene attributed to Charles Bird King. Tlie originals of 80 portraits 
were in the National Collection in 1859, (Rhees, 1859.) With the 
possible exception of thjiee portraits now in the U. S. Nationai Museum, 
these ori^als were destroyai in the Smithsonian Institution fire of 
18G5. We may assume that other extent versions of subjects in the 
old National Collection are replicas. 

Of the extant collections, the largest is the series of 21 paintings 
given or bequeathed by King to the Redwood Library and Athenaeum 
in his home town of Newport, R. I. Njtie oil portraits {seven of them 
replicas) now in the Nationalmuscet, Copenhagen, Denmark, are 
illustrated (three in color) in Birket-Smith (1942). These paintings 
were presented to Maj. Gen, Peter von Scliolten, Governor General 
of the Danish West Indies, probably by President Jackson in 1831. 
Six King portraits belonging to the Thomas Gilcrease Foundation of 
Tulsa, OUa., were exhibited there in 1949. In addition, there are 4 
portraits in the United States National Museum, 2 in the University 
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of Pennsylvania Museum^ Philadelphiaj and 2 (1 a miniature) in the 
Fine Arts Gallery of Tale Univeraty, New Haven, Conn. It is very 
possible that there are other Indian portraits by Charles Bird King 
in public or private collectiona not known to the writer. 
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PUITE I 



Chahues Bino KING, Painter of Indian vshitdRS to the Natjon's capital, 

(Couri^i^ of Mre, Walter Harr^J 


ii. 1W3.-E™ 


PLATK 2 




FE5KELECMACO. RePUeHCAK PAWNEE. 2. PETAlUE!iHARRD, GENEnOUS CHIEF. LOUP PAWNEE. 

{O.iirtciy uf UeilwuoJ (Qinrtefy r>f N'miniiitmuiitct, C»prtili«^n.) 














Siniifaiiiiiltii Elctiiin, 


PlJITC S 




Two VEfTSEDNS OF KtNS^S PORTRAIT OF THE EAOUE OF DElIOMT, OTO WOMAN 

RcpIlCA in ilie Ri^JwudJ Library. 2. Replira In T^AUnnalfinih^rt, C^rwriluRcn. 








19)3.—Ewi 


Plate 4 



Yovna OMAWHAW, WAl^ £AGkE, LITTLE MISSOURI. AMD PaWNEES * 
PAii3i«d by Giarlei Bird King, \% 2 ^ fU. S. Naiicitr^a] 




fniEliHniiJi Rcpottk I^SS. — 


PLATE 5 



TWO Kma Paintings m the Redwoop library. 







PLATE G 




TWO PORTRAITS COPIED BY KING FROM ORIGINALS BY JAMES OTTO LEWIS. 

. t!A>iiicbaiil^ or Cosiiibain^ Ojibwa. 2. Jacfecirpa/rhu Six, OJiliw*. 

(LT. S. NnlkuTial MuicMm.) 





&iudiiflDlftTi Rqiart. l9jK—Einri PUATE 7 




PORTRAITS OF TH^ LIgMT* AN AfiSINreOm INOFAN WHO VISITED WASHINGTON IN lfi32. 

Pfc’irtnin hv Kirtji m ttwJwiwd LijsrArj% 2. Porirait by Gcdifsc Catltn in Thn5 U- S. Natinnul Mgitumr 














plj^te e 




PDHTHAIiTS OF f^ACHENlT^i^A. NO HEART, lOWA. 

. Porifftit by Kiniii 1^37. (I?. S- National \1uRciim.) 2. PhQlDE'^ph utcn prior lo l3ifH2. fBureau of v\mcrican tuhndotry.) 
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Since this list wns compiled five additional Indizui portmits bj 
Charles Bird Kings formerlv owned by a private collector in England^ 
have been offered for sale by Jnmee Gt^am & Sons, Inc., of New York, 
These paintings were illustrated in an adTertisemeDt in Antiques 
tiiugazine for June 195S, p. 487, Four of the paintings appear to be 
replicas of his portraits of the Pawnee, Fetalesharro; the Oto chief, 
Shaumonckiisse and Jiis wife, Tlie Fagle of Delight j and the Sac chief, 
Wakechai. The fifth painting, a portrait of The Prophet, brother 
of the famous Shawnee chief, Tecumseh, does not appear in tny check 
list 
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1&42. ChATl-ffl B- King's lodl&neiportrtUter i NationftBouscct. CoFhBnlittsi!&, 
Denmark, 

C vtlJNp GeORCH!. , .1. vt 
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